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LONDON: HAUGHTON & COMPANY, to, | PATERNOSTER ROW, B.C. 


JOHNSON & PHILLIPS, 


TELEGRAPH ENGINEERS, ELECTRICIANS, & CONTRACTORS. 


OFFICE : 16, UNION COURT, OLD. BROAD STREET, LONDON, £.C. 
WORKS : VICTORIA. ROAD, CHARLTON, LONDON, SS. 


Manufacturers of all Telegraph Appliances, Materials, and Machinery for Making and 
Laying Submarine Cables, and Contractors for Underground & Aerial Telegraphs. 


Telegraph Buoys, Grapnels, both Patent and Ordinary ; Creepers, Mushrooms, Sinkers, Cable 
” Fanks, Picking-up and Paying-out Machinery, Dynamometers, Bow and Stern Gear, Stam and Hand | 
sep Gears, Rope and Chain Fittings, ‘Cable Drums, Splicing and Fointing Zools, Me, Se. | 
Machine: re and-Constructed for the Complete Equipment of. Telegraph Cable Factories and 
Vessels. Wire Testing Machines for Tension, Elongation, and Torsion. Special W¥ire Sounding 
Machines me Shallow and Deep Water. 
All Apparatus and Material used in the Construction and Maintenance of LAND LINES, viz. :— 
INSULATORS —ckuson & Phillips's Patent Fluid Insulators, and all kinds of the ordinary form. | 
BA. TTERIBS—Sole oe of Higgins’ Patent Bichromate Batteries, and all the ordinary forms. ‘Contractors for the supply of Zinc © 


n Battery Platés of special quality. 
POLBS— Wrought Iron or Composite Poles of various kinds. 


Magers or SPÉCIAL Unpercrounp Tokpepo AND CABLES, WITH SINGLE OR Corrs. 
 nsulated Copper Wires, Strand and Ropes, taped or braided, for Bleotric Lighting purposes, also Carbon Rods. 
ESTIMATES GIVEN FOR COMPLETE SYSTEMS OF ELECTRIC LIGHTING. 
LIGHTNING CONDUCTOBS ERECTED, THSTED AND MAINTAINED. 


ELECTRIC LIGHT. 
SIEMENS BROTHERS, 


TELEGRAPH ENGINEERS, 


MANUFACTURERS OF 

SIEMENS’ PATENT DYNAMO-ELECTRIC MACHINES, LAMPS, CARBONS, 
and all APPARATUS wecessary ror wWorkinc Tue Exscraic Lionr fon Ratwway 
Srarions, Wuaarves, Docks, Licuruovses, Surps, Factoriss, Weaving Saeps, Yanbs, &c. 


Manufacturers of Submarine Cables, Materials for Overground Lines, Iron. Telegraph Posts, Lnsulaters, Instruments, 
Batteries, Bieciric Mine Exploders, and Telegraph Apparatus : ali kinds. 


_ Contractors for laying Submarine Cables, for the erection of Land Lines, and Éd the establishment of Telegraphic à 
communication generally. | 


Offices—12. QUEEN. ANNEE GATE, WEsTMINSTER 
Works--CHARLTON PIER, WOOLWICE, KENT. 


‘ana. at ‘BERLIN, PARIS, 86 PRTERSBUR and 


AVERAGE WEEKLY DELIVERY 
(Including Continental) 
OVER TWENTY ENGINES. 
19080 ALREADY DELIVERED, 


a 


The durability of these Engines 15 now established by experience, one 
without any expenditures for repair ; this Delng equal to soo oi 94 yeors average wore. Over 1,000 siready delive 
including Engineers, Men of Selanne, and other, ov appl Neation to the Makera. Wo trouble with Coal, Ashes, Smo 


No giandas to pack, or Water Gauges and Steam Gauges to salah. 


STARTS AT A MOMENT'S, NOTICE 


THE “OTTO”..SILENT GAS ENGINE. 


("Otte ’ and Croesiey’s Patents, 1676 and 1877.) 
THEY ARE USED FOR ALL KINDS OF PURPOSES, era” FOR HOISTING, PRINTING AND PUMPING. 


{ Neminal Morse-Powe m 19 ! 
Sizes) Maximum | 1, 3 4 9 12 18 @ } Offered. 


Prices include Cast-iron Stand, Turnod Fly-wheel, & Driving Pulley; Water Vessel, Several Duplicates, 4 Gas Fittings (excepting Meter & Pipes). 


WORKS & HEAD OFFIOES : CROSSLEY BROTHERS,” ino, davon Victoria St, BO. 


436. Maribro’ 8t., Gloucester St. 
MANCHESTER. 


of them having run night and day et the Hinckley Gas Works for over twelve month: 
sed. Testimonials from Users 
ke, Insurance, Water, or copstant attendance, 


DAVIS & TIMMINS, 
SCREW MANUFACTURERS. 


Binders, Terminals, Connectors, Clamps, &c., Kept in Stock. 


BOWLING GREEN LANE, FARRINGDON ROAD, E.C, 
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PATENTS FOR INVENTIONS. 


OBERTSON, Broman, & Co. (established 5° 

years) continue to obtain Patents for Inventions. Pamphlet, 
containing special advice, gratis or by post. 166, Fleet Street, 
London. | 


(;EOLOGY. —In the Preface to the Student’s 
ELEMENTS of GEOLOGY, -by Sir Charles Lyell, price 9s., 
he says :—*‘ As it is impossible to enable the reader to recognise 
rocks and minerals at sight by aid of verbal descriptions or figures, 
be will do well to obtain a well-arranged collection of specimens, 
guch as may be procured from Mr. TENN ANT (149. Strand), 
Teacher of Mineralogy at King’s College, London.” ~ ‘These 
sega are supplied on the following terms, in plain Mahogany 
inets 


100 Specimens, in Cabinet, with 3 Trays .. .. 42 2 0 
200 Specimens, in Cabinet, with 5 Trays .. ie & 
‘400 Specimens, in Cabinet, with 9 Drawers 10 10 O 
400 Specimens, in Cabinet, with 13 Drawers .. ar © o 


More extensive Collections at 50 to 5,000 Guineas each. 


LHARBOROQOW & Co. 
ELECTRIC TELEGRAPH ENGINEERS, 
CONTRACTORS AND MANUFACTURERS, 


— 4, Cireus Street, Marylebone, W._. |. 


Makers of Block Instruments, Single and Double- Needle‘ Instru- 
D ments, Coils for same with Induced Needles, Lines constructed 
and maintained. Batteries of-every description. Electric . Bells, 
Indicators, Thief and Fire Alarms for private houses, banks, hotels, 
warehouses, &c., &c. Lightning Conductors. All kinds of Electrical 
Mining Apparatus. -H. and Co.-draw attention to their Bells, &c., 
especially adapted for mines. Models made. Experiments carried 
out.—4, Circus Street, Marylebone, London, W. 
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BLOCK TELEGRAPHS AND ELECTRIC 
INTERLOCKING SIGNALS. 


TYER & COMPANY 
Respectfully invite the attention of Railway Directors, Managers, 
and Engineers to their important improvements in -‘‘ Block” 
T phs, especially to their new system (Patent 1874, in con- 
junction with Messrs. Saxsy & FARMER), inspected and 

Captain TyLer, on behalf of the Board of Trade. Bythe use 

this appliance, a signalman who receives a telegraphic indication 
of aline blocked from the signalman in advance, cannot possibly 
qe a contrary signal upon the outside semaphore to the engine- 

ver 


: Such is the latest development of railway signalling, which is 
worthy of careful attention, constituting, as it does, a marked 


advance upon the ordinary block system.” —T7he Times. 
Office and Works—4, OLD STREET, GosweLL Roan, LONDON. 


BRITANNIA RUBBER & KAMPTULICON Co. 


WAREHOUSES :—32, CANNON STREET, H.C. 
Works:—Bow C ommon, London, HE. 
MANUFACTURERS OF 


EBONITE, SHEET, TUBE, AND ROD, 


FOR 


Celegraph & Surgical Instrament Case 


Electrical, Chemical, and Philosophical purposes. | 


Lane, W.C. Established 1844. 


‘MACHINE 
M Sitk, n, Flax, Hemp, India-Rubber, Gutta-Percha, &c. 
- Manufacture of Telegraph Cables. : 


10, SANDRINGHAM RD. HIGH &ST., 


_ Needle, Block 


ay TO INVENTORS. 


essrs. Brewer & Jensen, British, Foreign, 
and Colonial Patent Agents, give prompt personal attention 
to all matters intrusted to them. Office for Patents, 33, Chancery 


O E E A S 
ENTLEMAN'S, 6s. ; Lady’s, ss. 6d. Warranted Goods. Electric 
Bells. from 6s. . Improved Microphone and Battery in 


one, 25. 6d. Double Line Wire, rd. and 2d. per yard. 
| GIBBINS, 44, Parkfield Street, Islington. 


- 


RY for covering Telegraph Wire with 


Wire Stranding Machines. Complete sets of Machinery for the 


THOS. BARRACLOUGH, 97; BRIDGE STREET, MANCHESTER. 


TELEGRAPH: INSTRUMENT CASES. 
GEORGE BEECH, 


KINGSLAND, 


Continues.to supply Railway and Telegraph Engineers with 

every description of Telegraph Instrument Cases,- Single. 

, Bell, Switch, &c. The material and-work-- | 

manship of first quality and guaranteed. | L i | 
Terms moderate for Cash. 


39, LEVER STREET, GOSWELL ROAD. 


Single and Double Needle Instrument Cases, Disc Cases, 


_ Morse Boards, Bell Cases, and every description of 


Cabinet Work for Electricians. 
ESTABLISHED 1870. 
Terms moderate for Cash. 


TELEGRAPH CONTRACTORS (Home or 

Foreign) éan be ws with at description of Cabinet 
Work, at WM. M. FOXCROFT’S TELEGRAPH CASE MANU- 
FACTORY, 54, Compton STREET, CLERKENWELL, E.C. Single 
and Double Needle Instrument Cases, Disc Cases, Morse Bo : 
and Bell Cases always in Stock. Teak Cases for Station Clocks 
made to order, Microphone Boards of any pattern. Tenders given. 
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"EMPRESS’”’ WATER MOTOR 


Price List and Power of the “ Empress” Motors at Various 
Pressures, April, 1879. 


* | | Consumption} Consumption Bey) 
À = | of Wate per| of Water per Size of >| Revolutions | Price of 
Z.| Size of Jet. So | SE | | Driving per Motors 
| Wheel. £ 8 à, 2 a. Minute. with jet. 
RE Galls. Galls. 724 | | 
2 | 3-32in 11 in. | For Sewing and other 40 tlio 70 23 in. gut. | Zin. | x in. | x000 to 3000} £3 39, 
3/1 3-32in 14 in. Light Machinery. 40 tlo 70 33 in. gut. | Zin.| rin. | goo to 2500 | £4 105 
diam. width. 
4 | 3-16in win. 150 to 200 | 250 to 350 | Sin. 2hin. | 1}m. | 2hin.| 800 to 2000 | £8 os 
5 | 3-16in. | 23 in. itor|rtork|rto2| 150 to 200 | 250 to 350| 7in. 2fin. |s4in.|24in.| 600 to 1500 £15 OS. 
6 4 in. 30 in. 1to2|2t03|3t04 300 500 gin. 2jin. | 2in. | 34in.| 400 to 1200 | £25 os: 
7 | 20f 3; in. | 20f3oin. |2t03|3t04|4t05 400 700 gin. 2fin. | 2gin.| Sin. | 350 to 1000 | £35 os 
81 2of}in. | 2of 36in.'3to4| 4to5! 5to6 600 1000 gin. 2fin. |2}in.:6in.l 300 to goo | £45 
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MANUFACTURED ONLY BY 
WORKS—111 & 113, BLANDFORD STREET, | 
OFFICES—9 & 10, SHEFFIELD BUILDINGS, 89, VICTORIA STREET, 
METROPOLITAN BUILDINGS, QUEEN VICTORIA STREET, LONDON. 


A. COMBE c& CO. -. 


31 & 32, KIRBY STREET, HATTON GARDEN, LONDON. 


MAN UFACTURERS OF' SCREWS 


OF ALL KINDS, AND SMALL WARES FOR 


Electrical, Telegraphic, Optical, Scientific, Philosophical, Surgical, and Musical Instruments 
ENGINEERING, &c., &c. TURNERY IN ALL METALS. ~ 


First-class work guaranteed. Estimates on application. 


ELECTRIC BELLS, 


On the best system, from 5s. 6d. each. 


Complete Apparatus—Bell, Battery, Button, 40 yards of Wire, and Book | 
of Instructions, price 135. — 


BURGLAR DETECTORS. FIRE ALARMS. 


INDICATORS with Improved Relay. CONSTANT BATTERIES. 
Wood and China PUSH BUTTONS. INSULATED WIRE. 
HOUSES & MANSIONS FITTED. ESTIMATES GIVEN. |IR 


ILLUSTRATED Price List oF ELECTRIC BELL APPARATUS, post free. 


LIVERPOOI, 


9? 


‘‘ Messrs. ARCHBUTT, TESTIMONIALS. ‘ Rugby, May, 1878. 
ee ‘Your Electric Burglar Detectors fitted in my house last month have already proved . 
efficient.—W. S. C.” 
“ Scarborough, June, 1878.—You have fitted the Electric Bells in my house to my entire 
satisfaction.—D. P 
‘Rugby, Le 24, 
and proved efficient. —W 


Magnets of all descriptions. Silk covered Wire. Binding Screws, 3s. per dozen. Double Line Wire 
Is. 6d. per dozen yards. Silk Cord, Switches, &c., &c. Telephone Signal Transmitters, 10s. 6d. each. 


Just drag eit ni: Electric Bells, and how to Fix them.” 


wt -—Your Burglar Detectors have three times lately been tested 


Thirty pages and diagrams. Post free, Six stamps. 


& W. E. ARCHBUTT, 
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NEWALLS PATENT LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, roves conclusively that a (REA, aie 


of Copper, of adequate size, is the best of all appliances for the protéction of every description of Building from the: 
destructive effects of Lightning. 


NEWALL & CO.'S PATENT COPPER-ROPE LIGHTNING CONDUCTER, - 


As applied to all kinds of Buildings and Shippi ing in all “À + à the world with rte Le) success, is the 
most reliable, most effective, and cheapest conductor offered to the 

It is simple in its application, no insulators being ‘required ; and it ton only ONE SHILLING per foot for the standard 
size, which is safe in any storm. 


SOLE PATENTEES OF UNTWISTED WIRE ROPE. 


Manufacturers of Iron and Steel Ropes for Colliery and Railway Purposes. Se 
Ropes, Guide Ropes, &c. 


GILT AND SILVER CORD FOR HANGING PICTURES, IRON, STEEL, AND COPPER CORD FOR CLOCK AND SASH LINES, &c. 


R. S. NEWALL & Co., LONDON, 130, STRAND, W.C. 


LIVERPOOL, 36, Waterloo Road; GLASGOW, 68, Anderston Quay; MANUFACTORY, 
Gateshead-on-Tyne. 


THE 


An improved form of Magic Lantern, burning paraffin oil, and giving a powerful light up to an 8 or 10 feet disc... 


Tue ScioPTICON was the first of these lanterns introduced, and still holds its Fee as the best among a host of ~ 


imitations. 
The principle of the light is two parallel flames placed edgewise to the condenser. 
Always ready—a few seconds only required to put in operation, 


The Improved Sciopticon is the only Lantern in the market constructed 


on scientific principles. It is arranged so that the whole of the light from the 


slide, thus giving a greatly increased light on the screen and much better: 
definition. Price £6 6s. 


Catalogue of Sciopticons and Appliances. oe 
SCIOPTICON MANUAL OF INSTRUCTIONS ee 
AND EXPERIMENTS. 13 Stamps. yi 
Fourth Edition in the Press. 


WOODBURY LANTERN SLIDES. 


Superior to all other photographic slides, being permanent pigment tbtoghthe, 

and printed in transparent colours, every gradation of shadow is brought out on 

the screen, Their warm tone also contrasts most favourably with the cold 
photographic colour. el 


THE SCENOGRAPE. 


A very light and portable Tourist’s Folding Pocket Camera. By the New Dry Process, Chemica... 


are left at home, and the Sensitive Plates developed at leisure. No pr knowledge necessary 


No. 1. For Pictures 43 x 34, with lens stand and camera son ose eves R= 
No. 2. For Stereoscopes or Cabinets es ees ase ove 50/- 
No. 3. For Pictures, 7 x 5 sa 50/- 


Well adapted for use of Engineers, &c., for taking photographs of mochiiiiiis or progress of works, . 
Manual of Instruction (with ra seven stamps. 


157, GREAT PORTLAND STREET, LONDON, W. 


condensers passes through the front lenses, the focussing being done with the-- 


SCIOPTICON COMPANY, +l 
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T. WIESENDANGER’S MROSSLEY’S PATENT TELEPHONE 
TRAN SMITTER, as described in ‘“‘ TELEGRAPHIC 


CLASSES IN PRACTICAL SCIENCE. | jovemat.’ * May x, 1879. Price from £3. er list 


one 


LECTRICITY and MAGNETISM, - Thursdays, Single Needle and Block Instruments, as supplied to the principal 
74 to. 8136; ACOUSTICS, LIGHT and HEAT, | |. Railway Companies, Sounders and Morse: Instruments, Coils with 


Signal Bells, Telephone Call 
Thursdays, 8:30 to 9°30. Fee for the two courses, 9/- | Induced Needles, Mining and 
per Term in advance. All lectures are fully Patent 


Appliances for constructing Apparatus. 


aes BLAKEY, EMMOTT & CO, 
33; NEW BRIDGE STREET, | ere Telegraph Works, Halifax, and 14, Southampton 


 LUDGATE CIRCUS. | oo | Buildings, Chancery Lane, London. 


HENLEY, 
TELEGRAPH ENGINEER AND CONTRACTOR: 


MANUFACTURER OF SUBMARINE CABLES, 


Wire and all Telegraphic Stores, also Galvanised and Corrugated Iron Sheets. 


_8, Draper’s Gardens, Throgmorton Street, London. 
wOoRKS—NORTEH WOOLWICE. 


M. THEILER & SONS, 


TELEGRAPH INSTRUMENT MANUFACTURERS, 
86, CANONBURY ROAD, LONDON, N. 
Manuractory—ALwyne LANE, N. 


Specialties :—Patent Polarized Relays for Cables and Land-lines, Morse 
Instruments, Vibrating Sounders, Speed Recorders. 


SOLE MAKERS OF THEILER’S NEW RECORDING SOUNDER AND TYPE PRINTER. 


Contractors for Duplexing Land-lines (Morse Sounder or Hughes Circuits) by 
| THEILER'S PATENT MECHANICAL DUPLEX—WITHOUT Artificial Line. 


PETER BROTHERHOOD, 


ENGINEER, 
56 & 23, oon On STREET, GOSWELL ROAD, E.C. 


SILVER MEDAL, Paris EXHIBITION. 


ENGINES 


AS USED BY 


Siemens, Gramme, and Wilde 


FOR DRIVING 
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OF. PATENT 
O1 AD RIGHTS. 102 10 


SEVERAL of those unfortunate. patent. right. dés 
tions. which every:now and again mar the progress 


of invention are now impending in: the’ électrical 


world. The most interesting of these is probably 
the -long-mooted struggle ‘between. the Western 
Union Telegraph. Company,.owning the Edison: and 
Elisha Gray telephone patents, and the Bell Tele- 


phone Company; owning the~ patent: rights of ‘Alex- | 
According to our contem- 
porary, the Jron Age, “nearly. a. hundred: patents . 


ander ‘Graham Bell. 


embodying supposed improvements in telephones 
have been issued, and-more-than-a dozen interfer- 
ence suits are now pending before thé Patent Office, 


brought in the names, of as. many patentees.:, The 


general public knows only of the. business rivalry 
between the Bell Telephone Company on the one 
hand, and the Western Union Company, owning 
the Edison patents, on the other ; but before the 


courts and the Patent Office .the controversy takes 


a character entirely different..2‘The: merits of the 


case are-very difficult to reach; seèm'not to be 
understood even by experts in. “electrigitÿ.o or patent 
law. So many fine points:in. electrical science and 
in patent law—the most evasive -and crooked of all 
branches of jurisprudence—enter : intd''the matter 
that one becomes involved from the outset, in a 


labyrinth of technicalities so dense that ‘a. just. and 


intelligible solution seems to be an impossibility. 
The interference ‘cases are set for a hearing some 
time next February, and the time meanwhile is 
being taken advantage of by the counsel to take 
testimony bearing upon the cases. Stripped of side 
issues, the immediate controversy appears to be 
narrowed down to the question of priority in the 
application of the principle of the undulatory cur- 
rent to the transmission of spoken words.” The 
Iron Age further states that Gray’s July, 1875, 
patent, re-issued on January 28, 1879, forms the 
foundation of the counter claim of the Western 
Union against the Bell Telephone Company, which 
reposes its rights on nav Bell’s patent ae on 
February 14, 1876. : 

We also understand that the Edison Telephone 
Company of London, which, by, the way, is an Eng- 
lish company, intends :proceeding against the Bell 
Telephone Company for employing Blake’s micro- 


— 


phone transmitter, illustrated in a recent number of | 


the TELEGRAPHIC JouRNAL (Oct. ist). 

Another’ very important case on the cards is that 
brought by Mr. J. B. Stearns against “Mr. John 
Muirhead for alleged infringement of his duplex 


patents. Every electrician knows that the first 


practical successes in applying the duplex system 
of telegraphy on submarine cables were achjeved by 
Muirhead’s inventions, after Stéafns system had 
been tried and found wanting, just as the first 


practical transmission ‘of speech’ was achieved’ by 
Bell’s telephone, while Gray's telephone was yet 


inadequate ; but both ofthe defeated American 


| inventots thaintain that their ‘thunder has 

stolen?” * 

The‘ main cause of these litigations 
attending so many great inventions, is not so much 


a love of right and justice as a greedy lust for money. 


When än inŸention proves to be subéessful and the 


rewards of success flow in, there are always plenty 
hungering after a share of the spoil, and ready to 
put forward their claims. Now, it is almost im- 
possible to find an invention which is wholly 
original ; one man’s ideas suggest ‘those of another 
man ; one man improves on the jwork of his pre- 


 decessor ; and it often happens that the improvement 


in question makes all the difference between success 


_ and failure. Each advance is, however, a distinct 


invention, and the whole question comes to be 
whether it is so notable as to be regarded as original 
and valid iz patent law. 
technicalities of the subject: in dispute and of the 
law of patents is, therefore, ‘necessary : ‘to decide 


| whether or not there is a true Abe, ‘of 
patent rights. | 


Going to law is, in-our opinion, a : deplorable 
method of settling such disputes!’ J judge, counsel, 
and jury, are too often ignorant of any branch’ ‘of 
science and utterly incompetent to decide the point 
at issue; and the result. is that fortunes .are 
squandered to fill the. pockets of legal sharks, per- 
sonal feelings are embittered beyond expressiün, 
and the dignity of invention is disgraced by mean 
motives and low suspicions, 1 without apy juss decision. 
being arrived at after all. 10 

It is not an agreeable sight to” see inventors ‘pap! 
licly wrangling over the products of their genits, and. 
preying upon each other dike: so many. Kilkenny, 


: By far the better plan would be to ¢ndeaveur: 


conte to some private arrangement whereby 
amicable and just compromise ‘could be effected, 

If one inventor’s plans have been simply improved, 
however: markedly, by. another inventor, and. there. 
is a: real and: true evidence of generic relationship: 
between them, then the prior inventor, even thotigh 
his work is unsuccessful, is: entitled to tecoghition, 


A sound knowledge. of the 


- - - | 
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for his invention was the germ of the more feasible 
one, and some portion of the profits may well be 
accorded him. On the other hand, if there is a 


specific distinction between two inventions, even . 


although one of these may have suggested the other, 
there can be no legitimate claims between them. 
To further a peaceful mode of settlement, the 
question should be submitted to an expert in the 
patent laW and the technical subject in hand for 
his adjudication. This plan may, of course, be 
objected to on the score of biassed judgment, 
bribery, &c., but with proper care these are evils 
which can be minimised, and, at least, they are of 


far smaller importance than the evils of trial in 


court. Therecent decision of Sir William Thomson, 
on the improved process for the dephosphorisation 
of iron, is a case in point ; and we think it would 
be well if these outstanding electrical disputes were 
to be settled in a similar way. Arbitration, and 
not trial at law, is the proper process. 


NEW RESEARCHES ON THE THEORY OF 
THE MICROPHONE. 


By Dr. JULIAN OCHOSWICZ. 


Two distinct hypotheses have been put forward to 
explain the phenomena which occur in the ingeni- 
ous discovery of Mr. Hughes. The one, exclusively 
molecular, supposes dilatations and contractions of 
the molecules in certain partially conducting bodies, 
to take place under the influence of sonorous vibra- 
tions, in the microphone itself. Changes of density 
correspond to the increase or decrease of the 
resistance of the circuit, and, consequently, to a 
sounds. This hypothesis 
ears a certain analogy to the phenomena which 

take place in selenium under the influence of light 
and radiant heat. | pete | 

The other, partly molecular and partly me- 
chanical, rests upon the discovery, made some time 
ago, by M. du Moncel, and according to which the 
increase and decrease of resistance are due to 
changes of pressure in the electrical points of con- 
tact. These changes being produced by the pres- 
sure of the vibrating air, there results an equivalence 
of causes and effects. — | | 

In basing my theories on experiments made with 
a very great number of microphones, since the 
first appearance of this discovery, I shall endeavour 
to prove that, if one of these hypotheses is entirely 
erroneous, the other is only superficially true. 

In the first place : a vie 

1. When the carbon rod is immovably fixed by 
any cement,-wax for example, without submitting it 
to any pressure, the microphone remains inert un- 
der the most powerful sonorous effects. This 
would be impossible if it acted by molecular action 
only and not mechanical. 


2. The microphone can be placed in a tube of 
glass, lightly suspended by means of a fine wire, 
and the air exhausted in the tube without affectin 
its microphonic effects. It is evident that, in this 
case, the waves of air can have no influence upon 
the density of the carbon, they only act mechanic- 
ally by shaking the whole apparatus. | 

3. It is impossible to construct a microphone of 
a single piece of solid carbon, presenting firm con- 
tacts, which do not prevent molecular influences, 
but which render impossible the action of sonorous 
waves, of contacts, and of shakes, on the current 
which traverses the carbon. | 

It appears to me, then, that we have these suffi. 
cient reasons for entirely rejecting the exclusive 
molecular theory. | 

_ Again : 

1. The lateral pressure exercised on a com 
electric conductor (metal, carbon, &c.) placed in a 
telephone, does not produce any microphonic 
action. 

_2. A longitudinal pressure exercised on the rod 
of a microphone by means of a thumb-screw, can 
modify within certain limits without altering the 
action of the apparatus. This is only the timbre 
which alters the intonation. But the same effect 
can be obtained without change of pressure, by the 
simple fact of changing the points of contact. If 
the pressure is augmented, the apparatus loses its 
sensibility at the same time that it loses its faculty 
of vibrating mechanically ; but the single fact of 
an augmentation of pressure has no connection 
with any microphonic phenomenon. This experi- 
ment relates to a microphone with a membrane. 

3. Apparatus can be constructed in which the 
pressure remains the same, and which nevertheless 
acts as a microphone. (See figure.) It is hardly 
rational therefore to consider pressure’as the essen- 
tial cause of microphonic phenomena. 

It is, however, an accidental cause, for when the 
sonorous waves strike the movable part of the 
apparatus, the pressure which it exercises on the 
support changes; but this is not from the fact of 
the pressure causing the differences of resistance; 
it is from another fact, often parallel to the first, 
but which differs from it. 

In order to understand this better, let us con- 
sider the apparatus in its simplest form, as shown 
by fig. 1. | 


Fic. 1, 


Two short pieces of wire, in circuit with the 
microphone and telephone, are stretched across one 
another as shown ; the current passes at the point of 
crossing. It is af this point only that the microphonic 
action takes place. When one of the wires is caused 
to vibrate from: any cause, a noise or very strong 
musical sound fills the room in which the telephone 
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iced. If the wires are good conductors the 
action of the apparatus has two phases : the current 
when one wire touches the other, it does not 
pass when the reverse is the case. There is then a 
simple and complete interruption of the current, and, 
in consequence, this microphone, like the transmitter 
of Reiss, like the singer of Mr: Pollard, &c., can 
only transmit simple sounds. This first category 
all the microphones in which the contact 
wefiected at a single point. I have obtained better 
geguits of the kind with a bladder membrane and 
sharp point. The electric communication was 
ensured by a little strip of tinfoil glued on the 
membrane. With a small bichromate battery the 
tume could be heard all-over a room. Strictly 
speaking, there is in these simple apparatus certain 
duations of action between the limits of full 
intensity and of complete rupture of the current, and 
one can understand that.sometimes the interruption 
is only partial. It is then the alteration of the points 
of contact which plays here the principal ré/e. The 
intensity of the sounds depends upon the greater or 
less number of these points; the number of 
successive interruptions of the same contacts 
determines their pitch, and the nature of the 
changes their gua/ity. In fact, the successive and 
simultaneous combinations, periodic or non-periodic, 
of all these changes determine their articulation. 
It is sufficient to compare the traces of the words 
in the phonautograph, the logograph, and the 
phonograph to convince oneself that it is, in these 
apparatus, only a reduction of gua/ity to quantity. 
lam even inclined to believe that this reduction is 
very simple, and that a series of combinations in 
times and in spaces of three material points of contact 
is sufficient to produce an equivalent to all our 
articulate sounds. It would be difficult to relate all 
the experiments and inferences which have led me 
to this supposition, but I give them for what they 
are worth, and now pass to the third category. 

The principle of the change in the number of 
points of contact caused by pressure allows us to 
consider the different resistances of the microphonic 
circuit, and explains the action of the majority of 
microphones, but it does not explain all. 

It is possible to construct, in fact, microphones 
in which no alteration of pressure will produce a 
variation in the numbers of points of contact, but 
which, nevertheless, work well. | 


Suppose a fittle cylinder of carbon, « (fig. 2). 


fixed ‘horizontally a membrane, m M, and 


sliding on. another small cylinder of. carbon, 8, 


these two pieces is perfect the pressure and the 


number of points of contact remain the same. "If 


this is not so, as would practically be the , ther 
the rôle played is different ; it is the length of the 
route traversed by the current in the bad conductor. 
Whilst the membrane vibrates, its distance from 


the carbon 6 diminishes or increases, and there is 
then a change in the number of the ‘points of. 


resistance crossed... 


Itis this class of apparatus to which belong the — 
liquid telephone transmitters of Gray, Bell, and 
Palet, where the change of resistance in the circuit — 
results from a layer of liquid more or less thick, . 


rinciples 


which is:to be traversed by the current. 
It is yory difficult to separate the two 
one from the other, but it is possible to determine 
the preponderance of the one or the other, or still 
better their parallelism. Suppose, for example, 
that the two cylinders of carbon, 4 and 4, were 


replaced by two plates of the same material, and ~ 


that à remains immovable, the two actions would 
be equal and opposite. The same complication 
Liye itself in the microphonic transmitter of 

. Righi, where the metallic disc of the membrane 
plunges in the powder of plumbago mixed with 
powdered silver.—Za Lumière Electrique. 


ARBORESCENT ELECTRIC DISCHARGES. 


IN former numbers of the TELEGRAPHIC JOURNAL 
we have illustrated the interesting experiments of 
M. Gaston Planté on the form of the sparks obtained 
from his rhéostatic machine of 80 condensers. under 
various conditions. More of these have recentl 

been published by him in the second part of his 
work on Recherches sur L'Electricité,* and we are 
now enabled by his courtesy to place before our 
readers the most novel of them. 


ARBORESCENCES.— When the poles of the machine 
are laid on a plate of insulating matter sprinkled 
with powder of sulphur the sparks are much 
elongated, and they also. present tree-like figures 
when the. excess of sulphur is raised by slight 
shocks given to the plate. Fig. 1 shows one of 
these figures, full size, obtained from a spark o'15 
Thess. the : f vegetation i 

ese effects explain the patterns of it 
sometimes seen on persons struck b a tning ; 
won | are merely. the branching of ghtning 
track. | 

Fig. 2 répresents the furrow produced in the 
sulphur by a spark before giving the shocks which 
cause the arborescences. It will be observed that 


the width of-the furrow is greater on the side of 
the positive pole. On the rays round the positive 
pole the stiiphur is heaped up, while the traces 
round the megative pole correspond to the negative 


features seen 19 fig. I. 
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FIGURES.—On a surface of pure 
resin shed with powder of sulphur and red lead the 
ks give beautiful Lichtenberg figures of a 
different kind, which when fixed on gummed paper 
constitute valuable aids to the study of the electric 
i . These are illustrated by figs. 3 and 4. 
The difference between the effect produced by 
the brush discharge and sparks is very marked. 
When the distance between the points of the 
excitor is too great for the spark to pass, and a brush 
discharge only appears, the electric movement of 
the, ponderable matter leaving the negative pole, 
manifested by the red lead which adheres to the 
_ resin, does not extend to the positive pole. This last 
pole only presents traces of red dust in the middle 
‘ of the crown of sulphur, with diverging rays, which 
surrounds it (fig. 3). | 
But if the spark has passed, this crown is open 
and the interior is filled with red-lead powder, 
showing that the electric movement leaving the 
negative pole extends even to the positive pole 


(fig. 4). 


=~ 


— <a. 
~ 


_L 


Fic. 6 


In the case of the spark the distribution of 
megative electricity presents a curious crab-shaped 
appearance (owl-shaped would, we think, be a better 
term) ; in the case of the brush it resembles more 
or less the form of a polype having its tentacles 
directed towards the positive pole without attaining 
to it. 
On the other hand, when the spark passes one 
recognises sometimes, by the traces of sulphur 
. round the negative pole, that the emission of 
positive electricity extends itself to that pole. There 
is a mixture of the two electricities at each pole 


(fig. 5). 


This observation explains how in the circuit: 


currents of very high tension, which approach 
closely to a series of continuous static discharges, 
can produce complete decomposition of water at 
each pole, and consequently a mixture of oxygen 
and hydrogen. 

One remarks also that the movement leaving the 
positive pole envelops externally, like a sheaf of 
rockets, the negative movement (figs. 3, 4, 5). 

Often one perceives at the same time an interior 
flow of positive electricity round the line of the 
spark, besides the positive exterior envelopin 
current, and between the two the negative electric 
current, which seems as if sucked up (aspirée) 
by the positive current (fig. 6). The negative 
electricity of the ponderable matter which she 
takes along moves in an annular space formed by 
the electrified matter leaving the positive pole. 
This observation explains the effects of suction or 
ascension of water that we have obtained with 


_ currents of high tension. Do we not also in this 


phenomenon find the explanation of,the uprise of 
water in the cloudy interior of a waterspout ? 


SHEPHERD'S ELECTRO-MAGNETIC 
CLOCK. 


In the majority of electric clocks which are driver 
by electrical means the mechanism has been 
actuated by means of electro-magnets. A few 
years ago Sir Charles Wheatstone invented a sys- 
tem of electric clocks in which the mechanism was 


driven by means of a magnetic needle or needles. 
which revolved continuously within an ordinary. 


galvanometer coil, the driving power being an 
electro-magnetic current induced by the movement 
of a pendulum driven by a weight. This system 
failed, after repeated trials, in consequence of the 


magnetic current produced being insufficient to 


overcome the inevitable irregularities which tend 
to cause a clock to stop if sufficient margin of 
power is not allowed to overcome them. Mr. 
Charles Shepherd has recently devised a system of 
electric clocks in which the driving mechanism is 
somewhat similar to that employed in the clocks of 
Whegtstone referred to, but in which the driving 


power is a current from a battery. The battery. 


not only drives the clock mechanism but also keeps 


the regulating pendulum in motion. The means, 


by which this latter is effected are shown by figs. L 


and 2. In this arrangement 16, 17, 18, are three 


bar magnets; 19, 20, 21, and 22 are four coils of 
insulated wire. The three magnets are fixed on am 


_arbor 23, so as to revolve freely, the upper and 
lower in the slots of the coils, the middle one 


between the coils. The magnets are fixed with 
their poles alternating, as shown by the letters 
N, S, N, so that when electric currents are sent 


through the coils in the same direction the action, 


on all three magnets will be to turn or deflect them 


#. 


in the same direction ; 1, 2, and 12 and 13 are four. 


Contact springs tipped with platinum ; 3, 4, 4, 


15 are four pieces of platinum attached to but in- 
sulated from the pendulum by pieces of ivory; the 


two, 3 and 4, are connected with the insulated bind- 
ing screw 7 by the fine spiral spring 6; 14 and 15 
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are connected with the binding screw 24 by the fine 
spiral spring 25. 

As the pendulum swings it alternately makes and 
breaks contact between the pieces of platinum at- 
tached to the pendulum and the contact springs, 
which being connected with galvanic batteries, cause 
electric currents to pass through the coils 20 and 
22 ; if the magnets are now started, revolving in the 
reverse direction to which the hands of a watch 


turn, they become a under the control . 


of the pendulum, ma 
double vibration. 

The arbor 23, on which the per magnets 
are fixed, carries a collet with a pin 26 fix 
which as it revolves acts against a rod 27, lifting it 
into the position shown by dotted lines in fig. 1, at 
the same time moving a rod 28 which is fixed to 
the same arbor (29), and thereby causing a part 
projecting from the rod to pass and become held by 
the hooked end of a detent 31 (see fig. 2). 

As the pendulum returns to the left the pointed 
screw 32 acting on thearm 31% of the detent lifts the 
detent and liberates the arm or rod 28, which aided 
by the gravity of a weight 34 on the arm or rod 27 
{attached to the same arbor as 28) presses against 
the screw 33, and in the return vibration of the pen- 
dulum to the right follows it and gives the neces- 

impulse to keep the pendulum in motion. 

e pendulum having completed its swing to the 
right, the magnets will have made an entire revo- 
lution and the pin 26 will again come in contact 
with the lever 27, and lifting it will once more lock 
or engage the projection of the impulse rod 28 in 


g one revolution for each 


the detent 31, in readiness to be released for giving © 


another impulse to the pendulum 5. 

The collet carrying the pin 26 is fixed on the 
arbor 23 by a screw, so that it can be moved and 
adjusted to move the impulse arm or rod 27 at the 
desired moment when the pendulum completes its 
swing to the right. 

Fig. 3 shows the method of applying the rotary 
magnets to driving sympathetic clocks. These, 
when of ordinary size, say, up to dials two feet in 
diameter, will not require much power to keep 
them going; two coils, as represented in the figs., 
will be found sufficient ; but for larger dials with 
the hands exposed to the wind, eight or more coils 
of larger size might be required, the size of coil, 
weight of the magnets, and thickness of wire, all 
being increased in proportion to double the dimen- 
sions, So as to give the required power. 36 and 37 
are two coils of wire ; 38 and 39 are bar magnets ; 
40 is the arbor carrying the magnets, so that they 
may revolve freely, one in the slot of the coils and 
the other above the coils. The magnets are fixed 
with their poles in opposite directions, as repre- 
sented by the letters N.s.N.s. 

It is found best to have the coils wound with 
about 1,500 yards of No. 35 wire, and to make the 
magnets (for the clocks shown) about 4} inches 
long, 1} inches wide, and ;4th of an inch thick, and 
of a weight of about 500 grains. 

The arbor 40 carries at its upper end a collet 
with a pin 41 fixed in it, which is so adjusted as to 
take into the teeth of the escape-wheel 42, having 
thirty teeth moving it forward, one tooth or two 
seconds for each revolution of the magnets. the 
arbor 43 of the escape-wheel is held by two springs 
44, 45, which are made to press with such force as 


ed in it, 


to prevent the wheel from moving except when 
acted upon by the pin 41. 

The train of clockwork represented as being thus 
driven is an ordinary arrangement minus springs or 
weights. | 

It will be evident other arrangements of clock- 
work may be actuated on the plan, and that instead 
of the escape-wheel with thirty teeth, a wheel of 
sixty teeth may be used in conjunction with two 
pins in the collet so as to cause the hand to indicate 
seconds. Orthe arbor may carry a pinion in gear 
with a toothed wheel on the arbor 43 or its equi- 
valent. | 


THE MORI-GRIFFIN LAMP. 


THE advantages claimed for this lamp, which is the 
invention of Messrs. Mori and Griffin of Leeds, are 


its automatic action and arrangement of parts, and 


the doing away with personal attention except at 
long intervals, say 9, 12, or 18 hours, according 
to the number of candles or carbons the lamp is 
constructed to hold. 

A great saving in wire is effected by the auto- 
matic commutator or switch being made a part of 
the lamp. It is possible by its means to switch off 
and re-light at will any one or more of the lamps in 
circuit, without any perceptible change in the 
burning of the other lamps in the same circuit. 

No injury can occur to the lamp after the whole 
of the carbons or candles are consumed, as the 
lamp moves forward on to a contact, thereby com- 
pleting the circuit. 

In figs. 1 and 2 we have illustrated a lamp for con- 
suming eight pairs of carbons. This lamp is con- 
structed so as to revolve upon acentral spindle, and 
possesses advantages over the foregoing, inasmuch 
as the lighted carbons always occupy the same 
position, whilst the construction of the lamp is 
simpler and more mechanical. Fig. { is a sectional 
elevation, and fig. 2 is a plan view. A is a disc of 
hard wood, glass, or other suitable substance, and 
B is a circular box fixed underneath, in the middle 
of which is a binding screw a and a fixed spindle 0. 
Another binding screw c is fixed to the under side 
of the disc, connected with which is one end of a 
coil of insulated wire forming the electro-magnet D, 
the other end of which wire is fixed to the stud ¢, 
which projects slightly above the upper face of the 
disc. On the surface of the disc is also a metal 
stop d, the use of which will be hereafter explained. 
E}is a hollow metal tube, which fits upon the 
spindle 4 resting upon the bottom of the box, and 
free to revolve upon the said spindle. At the 
upper end of the tube is a circular table F, which 
carries a series of carbons, numbered 1 to 8, which 
are the inner carbons of each pair, the outer car- 
bons ne carried in holders G hinged to brackets 
H, screwed to the under side of a circular plate J, 
secured upon the hollow tube £: een the 
brackets and the plate is a thickness of vulcanite ¢, 
and over the screws which secure the brackets to 
the plate are bone insulating eyelets. To each 
bracket H is secured a contact-maker , that be- 
longing to number 2 pair of carbons being shown 
resting upon the stud. On the upper side of the 
plate J are a series of flat curved springs /, secured 


| 
| pl 
| he 
| do 
| th 
re 
if 
| 
| | 
t 
f 
t 


NOVEMBER 1, 1879.] THE TELEGRAPHIC JOURNAL. 355 


by screws to the outer edge of the plate, and having | supply of carbons are inserted, and the lamp wound 
ins g at their inner ends, which pass down through | up by turning it round upon the spindle 4 until | 
oles in the plate. When the springs are pressed | the spring m is in such a state of tension that it will 
down close to the surface of the plate, the pins on | when released carry the lamp round in the direction 
the end are lower than the en iece d, but when | of the arrow; the rods K are then turned round, 


released the bend of the spring lifts the pin clear of | tightening the springs on the lower portion thereof, 
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the stop-piece. For pressing down the springs f | and causing the fingers /! to press down the springs | 
we have a series of fingers /', inserted at right | /; and, in this position they are retained by the | 
angles into uprightrodsk. L are adjustable weights | fingers 4 which are placed so as to bear against the | 
for tilting the outer series of carbon holders, so | inner carbons; the lamp being then released it will | 
as. to’ bring the tips of the carbons together; in | turn round until one of the pins g comes in contact 
the circular box is a coiled spring M, which is hooked | with the stop-piece 4, at the same time one of thé 
into the tube €. To set the lamp the requisite | holders G will be opposite the magnet, and the con- 


| = æ | = 

Lai 

he = 
aa 
1h 
1 : 
pit ‘ à 
F2 
cule 


356 THE TELEGRAPHIC JOURNAL. 


[NOVEMBER I, 1870. 


tact-maker 4 will rest upon the stud c. The circuit 
is then complete between the two poles of the cur- 
rent represented by the two binding screws C and a. 
Supposing it to enter at the screw c it will pass 
through the magnet to the stud c, to the contact- 
maker #, and through the holder G to the outer car- 
bon, thence through the inner carbon forming the 
luminous arc, and down the pillar E to the terminal 
a. The moment the current is established the mag- 
net attracts the armature N, and places the outer 
carbon parallel to the inner one, towards which it 
had been inclined by the weight L, so as to facilitate 
the first flow of the current. When the carbons are 
consumed (as shown by pair number 1) as far as the 
finger 4, the rod K is released, and the spring m 
turns it outward, removing the finger /! from its 
spring /, which rises and removes the pin g from 
contact with the stop-piece d; the spring M then 
causes the lamp to revolve until stopped by the 
next pin g, and so on for the whole series. As soon 
as the rod K turns a contact-maker # at the bottom 
thereof is caused to bear against the bracket H, and 
so makes the circuit complete, whilst diverting it 
from the carbons. It will be seen from the fore- 
going description that although the current is 
diverted from the carbons by the contact-maker # it 
still passes through the magnet, and continues to 
attract the armature, opposing the revolution of the 
lamp. To obviate this the current may be caused 
to pass from the screw c to a pin g which secures 
one end of a flat spring r, the other end of which is 
raised a short distance from the face of the plate a. A 
pin s attached to the free end of this spring passes 
through the plate a, and directly underneath it is a 
contact-maker which leads to the magnet. As the 
lamp revolves the part 2 presses upon the spring 7, 
and presses the pin down upon the contact-maker, 
thus rendering the circuit complete; as soon as the 
carbons are consumed the part leaves the spring 7, 
which then rises and leaves the contact-maker, thus 
interrupting the current until the armature has left 
the magnet, and another taken its place. Figs. 3 
and 4 show another form of this lamp for four pairs 
of carbons. 

Secondly, their invention consists in the use of 
an apparatus constructed in a similar manner to the 
lamps above described for regulating the trans- 
mission of currents to different circuits. For this 
purpose a self-acting or spring commutator may be 
employed, and its operation controlled by a series 
of triggers released at the required time by the 
consumption of a pair of carbons, one pair of car- 
bons releasing one or more triggers either simul- 
taneously or at different intervals as may be 
required. Such an apparatus may be so arranged 
as to require personal attention at considerable 
intervals only, and may be made to perform opera- 
tions which at present are only performed with less 
regularity by hand. 


LIGHTING OF THE BRITISH MUSEUM 
BY ELECTRICITY, 


THE lighting of the British Museum by the electric 
light has been commenced for the winter season, 
and with great success. Two different systems are 
employed, the Reading-room itself being lighted 
by four lights of 5,000 candle-power each, produced 
by continuous currents, and the seven 400 candle 


lights, which are distributed over the entrance halls 
and the outside of the Museum, being connected in 
one circuit of about 1,200 yards length to an alter. 
nate current machine. 

The regulators in the Reading-room are the in- 
vention of Messrs. Siemens and Halske, of Berlin, 
and are of a very simple construction, so that they 
can be easily managed even by inexperienced 
hands. As they are constructed to take carbons 
nineteen inches long, and as these are consumed at 
the rate of about three inches per hour, the light 
can be maintained for about six hours without the 
regulators being touched. 

or the alternate currents other regulators are 
employed, which are actuated by two solenoids on 
a differential principle ; one solenoid forming part 
of the main circuit and tending to separate the 
carbons, the other forming a shunt round the car- 
bons and tending to bring them together. The 
position of the carbons depends, therefore, not on 
the strength of the current, but on the relative 
amount of electricity passing through each solenoid. 
By choosing suitable resistances for each coil an arc 
of a given resistance will always be maintained in- 
dependent from the strength of current, and ob- 
viating the necessity of regulation after the lamps 
have left the hands of the makers. 

These regulators are also so arranged that the 
going out of one, say through want of carbon, does 
not affect the burning of the other lights in the 
same circuit; and new carbons can be put in such 
a lamp in about half-a-minute, when it is ready to 
burn for another five hours. 

The machines which supply electricity for the 
lights are placed in a shed behind the Museum, and 
are six in number, five being of the ordinary Siemens 
type (TELEGRAPHIC JOURNAL, November 15th, 1877), 
size B, and the other a Siemens-Alteneck alterna- 
ting current machine (TELEGRAPHIC JOURNAL, Sep- 
tember Ist, 1879). One of the machines is employed 
as the inductor for exciting the inducing magnets of 
the five others. The machines are driven by two 
8 horse-power (nominal) steam engines, supplied 
by Messrs. Wallis and Steevens, of Basingstoke. 
These engines, which run very uniformly, are 
worked up to an indicated horse-power of 22, the 
steam pressure being 60 lbs. and the revolution per 
minute 120. The cylinders are 9} in. diameter and 
13 in. stroke. Messrs. Wallis and Steevens have just 
patented a new arrangement, which will enable the 
governors to maintain any particular rate of speed 
that may bé desired, the adjustment being made 
gradually and without stopping the engine, thus 
fulfilling the condition so much desired by elec- 
tricians, viz., the power to increase or diminish the 
normal speed of the engine at pleasure according 
as the lights require it, and then to maintain with 
perfect regularity the particular speed which is 
found to give the best light. The cylinders are 
steam-jacketed on Messrs. W. & S.’s improved plan 
of making the jacket and liner separate and fitting 
the liner into the jacket. The boilers are tested by 
hydraulic pressure to 150 lbs. per square inch, viz., 
double the highest working pressure of 75 lbs. to 
the inch. The fire-grate area and the amount of 
heating surface are unusually large. The engines 
are fitted with the makers now well-known Patent 
Annular-space Feed Water Heater, which delivers 
the feed water into the boiler at a temperature of 
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about 205 degrees, the special feature of this heater 
being that the exhaust steam is not mixed with the 
feed water ; that the water is heated after passing 
through the pump, thereby getting rid of the diffi- 
culty of pumping very hot water; and that the 
whole of the heating surface over which the feed 
water passes can be exposed for cleaning in less 
than five minutes by the removal of two small 
covers. 

The leading wires from the machines to the lights 
in the Reading-room are brought over the roof of 
the buildings to the lantern on the top of the dome, 
being a distance of about 200 yards, whereas the 
leads for the other lights are laid partly in the base- 
ment and partly in pipes underground. 


EDISON’S ELECTRIC GENERATOR. 


WHEN Mr. Edison said he was about to produce a 
practical economical electric light for general use, 
the entire business world took it for granted that it 
was forthcoming. Gas stocks tumbled both in this 
country and in Europe, and the people waited for 
the coming light. Scientists having had experience 
in this direction shook their heads, but for the most 
part suspended judgment. 

Delay on the part of Mr. Edison comforted the 
holders of gas stocks, and confirmed the scientists 
in their belief that he had undertaken not only a 
task of great magnitude and difficulty, but one that 
would require more time and means than could be 
controlled by most experimenters. But Mr. Edison, 
flushed by his scientific victories, was undaunted 
and determined to yield to no obstacles. 

Unfortunately, however, the daily papers from 
time to time printed reports of progress in electric 
lighting, which, from their extravagance and in- 
accuracy, placed Mr. Edison, to say the least, in an 
extremely embarrassing position as regards his 
alleged promises and the expected fulfilment of 
them, besides misleading the public as to the true 
nature of the problem to be dealt with, resulting in 
a reaction of feeling prejudicial to Mr. Edison’s just 
fame. 

At present little is said by Mr. Edison concerning 
his electric light, excepting that he considers it an 
assured success, and that he is perfecting the details 
of his electric lighting system as rapidly as possible. 

It is not our purpose just now to enter into a 
description of Mr. Edison’s electric lighting system 
as a whole, but to describe his new electric gene- 
rator—one of the most important factors of the 
system—and also to describe his new electrical 
motor used in driving light machinery for domestic 
and industrial purposes. | 

The new generator resembles in some respects 
other well known forms, but it differs from them all 
in several very important particulars ; for instance, 
the  field-magnets are immense, being about 
54 inches high, and weighing about 1,100 lbs. The 
magnet cores—of wrought iron—are 6 inches in 
diameter, and 36 inches long; they are mounted 
upon heavy cast iron blocks, 10? inches high and 
9 inches wide, and are connected at the top by a 
wrought iron yoke, 6 inches high and 7 inches 
wide. The cores are wound with 3 layers of No. 


d 


10 cotton covered wire, the ends of which are con- 
nected with binding posts on the base of the 
machine. The two blocks upon which the cores 
rest, as well as the bearings of the armature, are 
supported by a cross-shaped brass casting. 

he armature which revolves in the cylindrical 
space between the poles of the field-magnet is 
shown in section in Fig. 1. It consists of a wooden 
cylinder, A, mounted on a 14-inch shaft, and having 
attached to its ends soft iron plates, B, between 
which there are several layers, p, of No. 20 soft 
iron wire wound circumferentially. Outside of the 
iron discs, B, there are vulcanised-fibre discs, C, 
having their peripheries notched to receive the 
several coils, E, of insulated wire wound length- 
wise on the cylinder and connected with copper 
bars, F, of the commutator cylinder, G There are 
41 +42, inch wires in each strand, and each strand 
passes lengthwise around the cylinder on diame- 
trically opposite sides, the opposite ends of all of the 
wires in each strand being soldered to commutator 
bars on opposite sides of the commutator cylinder. 
There are 40 strands surrounding the armature, 
and the commutator cylinder is presséd on opposite 
sides by copper wire brushes which take off the 
current. e armature shaft has a 10-inch pulley 
with a 5-inch face, and the speed of the machine is 
about 500 turns per minute. Although the current 
from the armature may be used to excite the field- 
magnet, Mr. Edison finds it more economical to 
charge the field-magnet by means of a separate 
machine. In fact, he intends to charge a battery of 
such generators with a single Faradic machine of 
this form. 

An important fact has been developed in the 
course of Mr. Edison’s experiments with this gene- 
rator. He finds that by connecting the ends of the 
field-magnet by a copper wire fora moment when 
the machine is started, the field-magnet soon attains 
its maximum charge, which it retains so long as the 
generator is in continuous operation. It requires a 
minute or more to fully charge the immense 
magnets, and when charged their influence is far 
reaching and powerful. he internal resistance of 
the armature is only + ohm, and Mr. Edison claims 
that he realises 90 per cent. of the power applied to 
this machine in effective external current. «It re- 
quires but 5 horse-power to drive it, and the cur- 
rent generated is sufficient to make 40 lights of 16 


candles each. The economy of this machine is 


shown by the fact that one man may turn it with 


sufficient rapidity to maintain the electric arc of a 


Jablochkoff candle. 

While this generator in general principle is the 
same as in the best of the well-known forms, still 
there is an all-important difference, which is, that it 
will convert and deliver for useful work nearly 
double the foot-pounds of energy that any other 
machine will under like conditions. It has been 
shown by Hopkinson that the Siemens machine, 
which is generally recognised as the best form yet 
devised, converts from the belt to the circuit 92 per 
cent. of the energy, but later corrections reduce 
this to 83 per cent.; from these results many 
scientists have inferred and stated that there was 
little margin for improvement in the generating 
machine. Now the energy converted is distributed 


-over the whole resistance ; hence if the resistance | 


of the machine be represented by 1, and the exterior 


| 
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circuit by 9, then of the total energy converted, 
will be useful, as it is outside of the machine, and 


; lost in the resistance of the machine. 


The’ Siemens machine, and nearly all other 
machines in use, make the external resistance equal 


. to that of the machine; hence one-half of the 


energy only is useful, and any attempt by these 
inventors to increase the exterior resistance, so as 
to change the distribution of energy to obtain more 
exterior work, results in reducing the power of the 
machine to convert energy. . Therefore, efforts 
toward economy in one direction are met in the 


Other direction by loss in the interest account due 
to the necessity of using a greater number of 
machines to convert a given amount of power. 


——— —— — 


meets squarely both ‘ends of the question, and is 
carrying on his experiments on a gigantic: scale ; 
being encouraged by new developments. he con- 
tinues his researches in expectation of still better 
things. His electric: generator he considers com- 
plete; his electric lamp, although in good usable 
form, is slowly improving, and will not be intro- 
duced to the public so long as Mr. Edison thinks it 
can be improved. 


Fig. 2 shows Mr. :Edison’s new electric motor 
intended for running sewing-machines, small eleva- 
tors, lathes, and other light machinery, by connecting 
it with the same wires that furnish the current 
for the electric lamps. Its construction differs but 
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In Mr. Edison's generator 5 horse-power is trans- 
ferred upon a resistance of 5 ohms, of which a } 
ohm is in the machine, thus delivering & of the 
total current upon a circuit exterior to the machine ; 
thus nearly the maximum economy is attained when 
other machines, under like conditions, will scarcely 
give any current all. 

In dealing with the electric light problem, Mr. 


Edison has very properly devoted a large share of 


time and attention to the production of an econo- 


mical generator, as it is the very foundation of the : 
system. It bears the same relation to electric light- 


ing that the cheap production of gas does to gas- 
lighting. It is as important to generate electricity 
cheaply. as to use it economically, Mr. Edison 


slightly from the electric generator.’ The armature 
is arranged parallel with the magnet instead of 
transversely, and the magnet is formed of a single 
casting. In other respects it is like the generator, 
having the same form of armature, also commutator, 
cylinder, and brushes. The: engraving represents 
the motor about one-fourth of its real'size.: 
Whatever may be said or: thought in regard to 
Mr. Edison's progress in electric lighting, it cannot 


be denied that he has made important discoveries 
which must tend to cheapen the eléctric ‘light 
generally, and when he shall have completed ‘his 
electric lighting system we hope he will reap'the 
reward merited by his untiring perseverance.— 
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Correspondence. 
To the Editor of THE TELEGRAPHIC JOURNAL. 
 ELECTRO-SOLAR: ALARM. 


S1r,—I read in your interesting Journal that an elec- 
tro-solar alarm has been invented, by which a bell is 
rung when the sun passes the meridian. Already certain 
French journals had reported that so-called invention 
with a great.fuss, and I did not think it worth while to 
claim it, because of its small importance ; but since 
the TELEGRAPHIC JOURNAL, which is a serious organ, 
seems to attach some interest to it, I feel myself called 
upon to inform you that this invention is only the germ 
of an apparatus which'] designed and constructed in 
1856 tunder the name of the Electro-solar Regulator. 
You will find a long description of it in volume ii., 
page 255, of the second edition of my work on the 
Applications of Electricity, published in 1856.. That 
apparatus aimed not only at indicating the moment of 
passage of the sun across the meridian, but also to 
adjust to the true meridian the hands of a clock, and 
thereby to indicate the “true time. 1 described two 
‘plans for this purpose: but the second gave the best 
results. My ‘descriptions are accompanied by very 
exact figures, which are engraved in plate vii. of the 
said volume. 3 

This description is also reproduced in the fourth 
volume of my last edition, page 78. The idea has been 
taken up two years later by M. Régnard, and in 1868 
by the Abbé Candido de Leece. 

_ T beg you to accept the assurance of my best senti- 


ments, | | 
Libisy, near Caen, Oct. 18th. JE ah 


LIGHTNING CONDUCTORS: 


Sir,—In the summer of 1878 delegates were nomi- 
nated by the following societies, viz., the Royal Insti- 
tute of British Architects, the Society of Telegraph 
Engineers, the Physical Society, and the Meteorological 
Society, for the following purpose :— EEE 

_ “To consider the possibility. of formulating the ex- 
isting knowledge on the subject of the protection of 
property from damage by électricity, and the advis- 


ability of preparing and issuing a general codé of rules 


for the erection of lightning conductors.” 

The delegates have held’ several meetings, and have 
already collected, firstly, from the manufacturers of 
li greg bee ome. and secondly, from the members 
of the 
amount of thoroughly practical information. 
of their number are also engaged in forming abstracts 
of the salient features of the literature of the subject, — 

The members of the Conference are, however, most 


anxious that their report should be as trustworthy and _ 
as exhaustive as possible, and they have therefore | 


instructed me to ask you to assist them by publishing 
this epitome of their proceedings, and allowing them 
to invite correspondence upon the points mentioned 
below. | | | EU 
| I am, Sir, your obedient servant, 
G. J. SYMONS, ERS, 
| ‘Secretary to the Conference. 
LIGHTNING Rop CONFERENCE, | 
_ 30, Great George Street, S.W. 
| CLass OF FACTS- MOST REQUIRED. | 
- Full details of accidents by lightning, stating espe- 


cially whether the building struck had a conductor or 
not. If there was a conductor, state its dimensions— 


oyal Institute of British Architects, a large 
Several 


construction —mode of attachment to building—whether 
its top was pointed—distance of its upper terminal 
from the place struck—nature and extent of the con- 
nection between the conductor and the earth, and 
whether the earth was dry or moist—whether the con- 
ductor was itself injured—and whether the conductor 
or the point struck was the most salient object in the 
vicinity, Information is also desired, either verbally 
or by sketches, as to the position of metal spouting and 
lead roofing relatively to the point: struck, and to the 
conductor. | 
Details of the thickest piece of metal melted by a 
flash of lightning are much needed. 
_ Unimpeachable evidence of the failure of conductors 
is much desired, as such failures would be extremely 
instructive, | 


' SusscriBer, T. W.—We hope soon to obtain further 
information respecting the subject of your query. 


Hotes. 


PROTECTING CARBON ELECTRODES.—The practice of 
coating carbons with copper to preserve them from 
Se by ordinary combustion, is to a certain 
extent defective, by reason of the white-hot carbon 
oxydising the copper itself. This fault’ has ‘been 


” remedied by Mr. Willey, an American, who first covers 


the carbon with a thin coating of plaster of Paris, and 
then coats it with copper by galvano-plasty. “This has 
the effect, according to Mr. Willey, of making the 
duration of the carbons ten times longer, and giving 
a much more tranquil light. BAG 


Tue RADIOMETER UNDER MAGNETISM.—A German 
experimenter, Herr Basso, recently brought an ordinary 
radiometer with four mica vanes blackened on one 
side, rapidly rotated ‘by the light of a gas flame, under 
the influence ‘ofa Strong electro-magnet. The result 
was a Slight reduction of the velocity of rotation 
caused, perhaps, by magnetic action on the vanes, and 
on the oxygen of the aïr, and perhaps, also, by electric 
currents produced by the motion of the vanes, 


(THE TELEPHONE AND BALLOONS.—Two French 
balloons, the Européen and the Observatoire Aérien, 
made a recent ascent from the Villette factory, Paris, 
connected by a telephonic cable, which, however, had 
to be cut on the balloons taking different courses. 


ELECTRICITY IN THE HOUSE.—A small pamphlet 
on this subject by Messrs. Johnston & (Co. gas 
engineers and electricians, will help to enlighten the 
public as to the conveniences of electric bells, fire and 
burglar alarms, &c., in the house. — 


Mr. F. H. Brook, Walworth, has issued a useful 
price list of electrical apparatus. | 


_ THE Great Eastern, which has been lying in the Med- 
way, Sheerness, for some time, is, we hear, to be fitted 
with new boilers and éngines at a cost of £100,000, 
and is then to carry cattle from Texas to London, 


TELEGRAMS IN FRANCE:—-Eleven million telegrams 
were sent in France during the year 1877, or about. one 
for every three inhabitants. In Belgium during’ 1878 
two millions were despatched, making about: one for 
‘every two and avhalf inhabitants. In that conntry. the 
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tax for ‘urgent ” telegrams is double the ordinary tax, 
and the number amounts to about two per cent. of 
the whole. 


INTERNATIONAL telegrams between Belgium and 
Holland will be charged henceforth at five centimes per 
word, with an obligatory maximum of ten words. 


Tue Eastern-Extension Telegraph Company are 


taking steps to lay the long-talked-of cable from Hong- 
Kong to Manilla. | 


THE recent hurricane and floods in Andalusia, Spain, 
have, more or less, destroyed all the railway and tele- 
graph lines in the province. 


THE French ministry of war have organised a system 
of optical telegraphy, and placed it under the super- 
vision of the director of aerial communications, who 
manages the balloon and carrier-pigeon service. 


THE Japanese telegraph system is to be completed in 
two years. 


AMERICAN meteorologists are proposing light-ships 
and observatories to be moored on the Atlantic, and 
placed in communication with the submarine cables 
there so as to transmit weather reports. (!) 


THE TELEGRAPH War in America is at last settled, 
and an agreement has been signed between the two 


rival companies to the effect that: The poles of the : 


American Union Company are to be placed forty feet high, 
allowing seven arms or less to each pole, the wires to be 
strung twelve feet clear, and below those of the Western 
Union Company’s wires, where the poles of the two 
companies are placed in proximity to each other. All 
suits are to be discontinued without loss to either party; 
there is to be no prosecution of the employés of either 
company, and both companies agree to in no way 
hinder the other in the prosecution of their work. The 
agreement is to remain in force for one year. Im- 
mediately after the signing of the agreement the work 
of putting the entangled wires in order was resumed. 
The lines of the American Union Company are being 
errected at the rate of 100 miles a day; but it is 
expected that they will not now be ready for business 
till November 1. They will then open with 10,000 miles 
of wire, in addition to the Dominion lines leased some 
time ago, and from 400 to 500 offices in circuit. 


THE ZANZIBAR AND ADEN CABLE.—The Telegraph 
Construction and Maintenance wes, steamers 
Scotia and Zanzibar have been despatched from London 
with the Zanzibar to Aden section of the Cape cable, 
and the company expect that communication beween 
Aden and South Africa will be open before the end of 


December. The Mozambique-Zanzibar section was — 


completed on October 3rd. 


THE LiBez on Colonel Croll; director of the old 
United Kingdom Telegraph Company, by the /nvesti- 
gator newspaper, came before the Recorder on October 
24th. Mr. Metcalfe, who appeared for the prosecution, 
stated that in 1861 the plaintiff and a number of other 
gentlemen of position and eminence were directors of 
the United Kingdom Telegraph Company, and it 
appeared that there had been disputes between a person 


named Allen and the directors, from whom Allen - 


claimed a large sum of money. The learned counsel 
detailed the various proceedings in the law court con- 
nected’ with this claim, and said that in every instance 
he was defeated, and the directors were completely ex- 


onerated from any liability, either legal or moral, but 
they were put to heavy costs, none of which, or a very 
small portion, were ever paid. In 1868 the different 
telegraph companies were taken over by the Govern- 
ment; and although a large sum no doubt was paid to 
the company, it was a most profitable bargain, and he 
believed that but for certain circumstances that existed 
at the time the directors would have required a much 
larger amount. After the transaction had been com- 
pleted a charge was made against the directors of 
having defrauded the Government of £400,000 b 

means of false and fictitious entries in the books of the 
company. An investigation was ordered by the House 
of Commons; a full inquiry took place; every facility 
was afforded to the parties to prove the truth of the 
charges they had made; but they utterly failed, and 
the report of the committee of. inquiry upon the 
subject was that there was not the slightest shadow of 
foundation for these charges, and the directors were 
completely exonerated. Notwithstanding this, the 
defendant, in July of the present year, started a pub- 
lication called the Jnvestigator, and in that journal he 
raked up the whole of the previous proceedings, and 
distinctly charged Colonel Croll with having defrauded 
the Government in the way stated. Mr. Houghton, 
who appeared for the defendant, Mr. Isaac Mont- 
gomery Gadd, proprietor, pleaded guilty to the charge, 
and withdrew the former plea of justification. The 


Recorder sentenced Mr, Gadd to four months’ impri- 
sonment. 


VARZIN, the Pomeranian residence of Prince 
Bismarck, is, of course, in telegraphic communication 
with Berlin, and it is stated that as many as 650,000 
letters and 10,000 telegrams passed through during a 
recent year for the great Chancellor, who, by the way, 
only resides there during summer and autumn. 


WE regret to hear that Mr. T. Edison, nephew of 
the famous electrician, whose figure became familiar 
to us during last winter, has just died from consumption 
in Paris, where he went to look after his uncle’s patents. 


City AND GuiLps InstituteE.—The City and 
Guilds of London Institute for the Advancement of 
Technical Education announce the opening of their 
Technical Classes, at Cowper Street School, Finsbury. 
In the Section of Applied Physics, Mr. W. E. Ayrton 


. will deliver a course of 12 lectures on ‘“‘ Some of the 


Practical Applications of Electricity and Magnetism,” 
commencing Monday, November 3rd, at 7 p.m. In 
that of Applied Chemistry, Dr. H. Armstrong, F.R.S., 
will deliver a similar course on “ The First Principles 
of Chemistry,” commencing Wednesday, November sth, 
at8p.m. An Inaugural Lecture will be delivered by 
Mr. Ayrton, on Saturday, November 1st, at 8 p.m., on 
‘“ The Improvement Science can Effect in our Trades, 
and in the Condition of our Workmen.” A syllabus of 
each Course of Lectures can be obtained at the Halls 
of the Companies of Mercers, Clothworkers, and 
Drapers, or at the Schools, Cowper Street, Finsbury. 
Intending students should send in their names to the 
Demonstrator, Cowper Street Schools, Finsbury, E.C. 
The Inaugural Lecture will be free. The aim of 


these lectures will be to train the students, by an exami- 


nation of the machines, instruments, &c., employed in 
the arts (or of models of them), to turn their attention 
to the scientific principles governing the action of these 
machines, without a knowledge of which neither their 
proper working can be ensured nor improvements in 
them effected. It is believed that this analytical method 
of experimental instruction will, for the class of students 
expected to attend, be preferable to the ordinary method 
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adopted in the teaching of natural philosophy, which 
consists in much time being first spent in the study of 


the elementary principles, and then only riven mer | | 


the practical applications explained. The lectures wi 
be given on Mondays at 7 p.m., and Fridays at 8 p.m., 
commencing Monday, the 3rd November. 
November 3, 7, 10, 14, 17, 21, 24, 28. 
December 1, 5, 8, 12. 


Hew BWatents—1879. 


4082. “Greatly increasing the speed of working 
submarine cables and underground wires or telegraphic 
lines.” T.J. Jones. E. Butt. Dated Oct. 0. 


4170. ‘‘ Means and apparatus for interlocking the 
telegraphic block instruments with the points and 
signals of railways.” C, HopGson. Dated Oct. 15. 

4189. ‘‘ Electric telegraph terminal and shackle in- 
sulators.” C.E. CREIGHTON. Dated Oct 16. 

06. ‘‘ Improvements in automatic contact-breakers 


for electric bells and other electric or galvanic circuits.” 
T. WILKINS. Dated Oct. 22. 


ABSTRACTS OF PUBLISHED 
SPECIFICATIONS, 1870. 


805. ‘‘ Magneto-electrie apparatus.” W. P. THomson 
(communicated by W. W. Gary, Washington, U. S.). 
Dated Feb. 28. 6d. This describes a magneto-elec- 
tric machine in which the armature moves in the 
magnetic field to and across a neutral line. It is an 
improvement on patent 2364, 1877, and contains the 
principle of the exploded ‘ Gary motor.” | 


830. “‘ Electric lamps.” G.G. ANDRÉ. Dated March 1. 


8d. This consists in an electric lamp for mines. A 
series of thin carbon rods resting on a larger piece of 
metal or carbon form the electrodes. The smaller rods 
slide easily in tubes and are lightly pressed by weights 
on the larger electrode. The current is passed from 
the small to the large carbon and the point of the 
former is rendered incandescent thereby. By means 
of a commutator one of the carbons only is kept in a 
state of incandescence at a time, and when it is in- 
operative the next is put in circuit. The carbons are 
enclosed in a glass cylinder containing nitrogen and 
carbonic acid, to prevent explosions, and also to prevent 
wasting of the carbons. The glass cylinder may be 
silvered at the top or fitted with reflectors to diffuse the 
light. The lamp may be made to stand or hang. 


854. ‘‘ Producing and converting electric force into 
motive power.” H. Post and T. Varuey... Dated 
March 4. 2d, Electricity is got from a trough battery, 
turned into magnetism by electro-magnets, and into 
motive power by a movable armature. Induction plates 
are used in connection with the battery to wipe but 


the residual magnetism of the cores of the electro-motor. 


at each break of the actuating current. (Not proceeded 
with.) 


March 15. 2d. Between electrodes of platinum (cooled 
by circulation of water) a current is passed so as to form 
an arc, and into it a flame of gas, oil, or spirit, or else 
a carbon point, is inserted. The result is a highly 
intense electric light. (Not proceeded with.) .: 


925. “Electric lamps.” K. W. HeEpaes: 
March 8. 6d. 


or strips of iron, or mixing iron filings or magnetic iron 
ore with them, or depositing a layer of iron on them. 


876. “Electric lighting.” J. B. Spence. Dated 


Dated. 
This consists in preparing: magnetic 
carbon electrodes for lamps by attaching to them wires. 


They are then placed in tubes or guides in which they 
can freely slide towards each other, or one may be 
stationary or moved by a weight or spring or by 
flotation, whilst the other is arranged so as to descend 
by its own weight towards the other. Near the carbons 
so mounted poles of an electro-magnet are placed, so 
that when excited by a strong current they will attract 
the magnetic carbons and thereby retard or allow their 
motion. In this way the regulation of the arc is 
effected. 


City Hotes. 


Old Broad Street, Oct. 29th, 1879. . 


THE war between the old Atlantic cable companies and 
their new rival, ‘ La Compagnie Française du Télégraphe 
dé Paris à New York,” which every one has foreseen for 
some time past, is at last declared. Mr. Weaver, the 
esteemed general manager of the Anglo Company, has 
publicly notified that from the day of the opening for 
traffic of the new company, the tariff of the Anglo 
Company, via Valentia or via Brest, for messages 
between the United Kingdom or France and New York 
and Canada, will be reduced to 6d. and 60 centimes per 
word respectively. He also notifies that a new cable 
will be laid for the Anglo Company in 1880, in order to 
provide for the large increase of business anticipated, as 
the probable result of the above reduction of tariff. It is 
to be feared that at the 6d. rate no dividends can be paid 
by either of the companies, and it is not unlikely that 
the receipts will not suffice to cover their working ex- 
penses. The number of messages sent will naturally 
increase, perhaps considerably, and provided all the 
cables were equal in sending capacity, the Anglo 
Company should be able to get through most work in 
a given space of time, because of its greater working 
capacity. It would, however, be interesting to know 
what is the working rate of the existing cables; 
various rumours are afloat,’ but we should like to have 
some authentic information on the subject. What are 
the duplex systems going to achieve in this warfare ? 
They should be of great assistance to the cables already 
complete. The Compagnie Frangaise will, without 
doubt, have -possession of a cable of high electrical 
quality, and, were it not for the Direct United States 
cable belonging, practically, to the Anglo Company, 
the sending powers of both companies would not be so 
very unequal. : As another cable is to be laid in 1880 by 
the Anglos, there would seem to be need of more 
ways of communication, notwithstanding the intro- 
duction of duplex working. The new company, it will 
be remembered, also propose to lay a cable in the 
spring of next year. The Faraday has arrived on the 
other side of the Atlantic with the last portion of the 
new cable, and we may therefore soon expect to hear 
of the successful completion of her task. 

Much opposition, we learn from America, is to be 
offered to the landing of the shore end on the other side 
of the Atlantic, and also injunctions are being prepared 
against the use-of the wires of the American, and the 
Baltimore, and Ohio Telegraph Companies by the 


_ French Company, but we doubt if these efforts will 


arrest the progress of the opposition. 

Tue West INDIA AND PANAMA TELEGRAPH Com- 
PANY.—The fifth ordinary general meeting of this 
company was held on Wednesday, October 22nd; at the 
City Terminus Hotel, Mr. C. W. Earle presiding. 
The chairman, in moving the adoption of the report 
and accounts (an abstract of which appeared in our last 
issue), remarked that, ‘ The history of the company 


_ was one which went far to disprove the suggestion 


- 


comes, 
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contained in the old saying of it being a long lane that 
had no turning, They had travelled that lane for 
some time, and although they had thought they saw 
rays of light occasionally coming across their path, 
it must be admitted that all those bright. hopes had 
gradually faded away, and they could only come: to the 
conclusion that, looked upon as a field for = raph enter- 
prise on a commercial basis, the West India colonies 
were unprofitable. It was said that the man who 
waited long enough always got what he wanted, but, 
unfortunately, in their case, while they were waiting 
the cables on which they depended were running 
through their span of natural existence, and were ap- 
proaching that decay which must end in the cessation 
of their operations, and, unfortunately, during their 
lifetime they had not been able to put by such reserves 
as were sufficient to relay or restore them when they 
ceased towork, With hace facts staring them in the 
face, it was natural to ask, what was. their policy ? 
Were they to see their cables gradually dying out be- 
fore their eyes, and to see the eventual loss—he did not 
say when it was to occur—of a great part of the 
capital sunk in the endeavour to connect the West 
Indian colonies with the rest of the world by telegraph, 
and were the colonies to be once lose, in fact, 
their communication with the home country, which in 
these days almost every colony of any size or im- 
portance thought it necessary to’ have? The only 
policy that they had—they had tried everything they 
knew of—was to continue their importunity with those 
who were so largely concerned in having a continuance 
of the tem.” He also remarked, ‘ He had been 
struck with an article in the Colonist of Demerara, an 
article which contained, in the midst of a great deal of 
common sense and liberality of feeling, some reflec- 
tions on the company which were not deserved. The 
article, he might say, did not entirely approve of the 
policy of the Government in this matter, but it traced 
the.cause of their unfortunate position and their im- 
pecuniosity to their own folly and bad policy, and 
particularly in the matter of high rates. Now, those 
rates were fixed originally by the colonies themselves. 
The rate originally was for 20 words. Soon after the 
company was formed a very great concession was 
made by the company to the public of those colonies, 
for they diminished the minimum of 20 words to 
10 words, charging only half the rate fixed for 20 
words, It was very much less remunerative to carry a 
10 word message at half the rate hitherto charged for 
a 20 word message. When the present board took 
office the 10 word rate was in force,'and they found 
after working for two or three years with the system in 
complete order that there was not revenue enough to 
pay their working expenses, pay the small dividend 
they did on two or three occasions, and put by suf- 
ficient money for the renewal of the cables. They 
then pies | for an increase of the rates, and the 
higher rates they were allowed to introduce had re- 
sulted in an increased revenue of £18,500.a year. If 
it had not been for that policy of theirs and, that in- 
crease of rates, they would hardly have been in 
existence now, for there were many things they would 
have been perfectly unable to carry out. He thought it 


a pity,. therefore, that people should have such an 


erroneous idea, and prejudice the minds of their fellow 
colonists in this manner.” He then moved the adop- 


tion of the report and accounts, and the payment of 


the dividends recommended on the First and Second 
Preference Shares. Mr. William Ford, a director, 
seconded the motion. Mr. William Abbott thought 
that the Chairman had attached too much importance 
to the article in the paper he had referred to. He 
thought that the directors should go on and administer 


the affairs of the company as they considered best in 


the interests of the company. ‘He would like to know,’ 
as the report was only to the 30th of Juné, whether the 
colony of Demerara had really deducted: the subsidy, 
He thought it would be a very awkward time for that 
colony to be on bad terms with the company, looking 
at the very general rise which had taken place in 
everything the West India islands produced, The 
Chairman, in reply to questions, said they had entered 
into a contract for picking up the Investigator for 
£14,500, and it was expected that the vessel and its 
machinery would be picked up for £16,000. They had 
had no offers from the underwriters with respect to the 
vessel, and the claim for the amount of the insurance 


was awaiting settlement at law. They had received 


information that up 
withheld the subsidy. 
carried unanimously. pe 
EASTERN EXTENSION, AUSTRALASIA, AND CHINA 
TELEGRAPH LimiTED.—The twelfth ordi- 
nary general meeting of the shareholders of this Com- 
pany was held on Wednesday, October 22, at the Cit 
Terminus Hotel, under the presidency of Mr. 1. 
Pender, M.P. The réport, an abstract of which 
appeared in our last issue, having been taken as read, 
the chairman said: Then before putting the resolution 
to the meeting for its adoption, I will, as usual, give 
you a few figures on the working of our system. As 
stated in the report, the gross receipts for the half-year 
ending the 30th of June, 1879, were £150,107, against, 
for the corresponding period of 1878, £135,482, show-. 
ing an increase of 614,624: The expenses. for the 
past half-year amounted to £65,509, against, for the 
corresponding period of 1878, £61,222, or an increasé 
of £4,287. This is more than covered by the expenses of. 
keeping three repairing vesse s during the last half- 
year instead of two, as in the corresponding period of 
1878, and by carrying an additional £1,000 to the 
maintenance ships’ reserve fund. But for this a saving 
of about £2,300 would have been show. The screw 
steamer, Edinburgh, has now, however, been sold, as 
stated in the report, for £10,000. The net revenue for 
the half-year under review was £84,597, in the corré- 
sponding period it was £74,260, being an increase of 
Dares. Two interim dividends of 14 per cent. each, 
absorbing £49,937 10s., have been paid for the half- 
year, leaving a balance of £34,660 to be carried for- 
ward. Asto the duplicate Australian cable, the first 
section of it was successfully laid and opened for traffic 
on the 16th of August last, and connected Malacca. 
This was done by arrangement with the Government 


to the present Demerara had 
The motion was then put and. 


of the Straits Settlements, who have to pay the com- 


pany an annual subsidy of £1,000 for ten years. A 
considerable portion of the second section between 
Singapore and Java has been laid, and a vessel with 
the necessary cable to complete the section is now on 
her way to Singapore, We anticipate that the con- 
tractors will complete the whole work in the early part 
of next year. The articles of association state that in 
case of a vacancy in the auditorship it shall be filled 


up by an extraordinary general meeting. As, however,’ 
Mr. Ball’s death took place so recently, the directors: 


considered it unnecessary to call a meeting specially 
for the appointment of a successor, and therefore 
requested Mr. Ball’s firm to complete the audit: to.the 


goth of June.’ The vacancy will be filled up at the 


extraordinary meeting which is to be held at the: con- 
clusion of this meeting. Now, gentlemen, I have: 
given: you certain figures, or rather made. certain 
comments, upon the report which you have in 
your hands, I may now say a few words, and 
those of congratulation, on the general improvement 
of. our traffic. I have stated that up to the end of 


| 
| 
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the half-year ending 3oth June last we have shown a 
net profit over the corresponding period of the previous 
year of £10,000. From that time up to the present I 
am glad to say that our traffic has generally been very 
successful indeed—in fact, [| may say that we are 
having now the best traffics we have ever had; and this 
may be to a certain extent accounted for in two‘#aysi 
There is the Exhibition going on at Sydney for the 
present month, and there is a general imptovement in- 
trade. :I have very often said at these meetings that 
our telegraph system is a very good barometer of 
trade. With bad trade we suffer, with good ‘trade it is 
quite remarkable the buoyancy that takes place, and I 
hope that the improvement which is now pretty well 
acknowledged to exist will be maintained. You know 
that we have always been told that any improvement 
was to come from America, Well, America'is very 
rampant at the present moment, and that is also 
testified by the returns on the Atlantic cable system. 
I have often also said that the importance of duplicating 
your cable was very great indeed ; and I may mention 
that while our cable has no interruption at the present 
time, yet, had we not laid down our duplicate system+— 
or that portion between Singapore aud Penang—we 
should have been at a standstill. The original cable is 
now interrupted, and the whole system would have been 
interrupted. Fortunately this duplicate was laid down 
in time, and we are reaping the benefits of additional 
security and also of the improved traffic. Iam glad 
also to tell you that, with regard to the duplicate cable 
which we are under contract to have completed by 
the end of February next, that we were enabled, without ' 
any loss or sacrifice on our part, with the sanction of 
the Australian ‘Government, to give the home Govern- 
ment evidence of our desire to help them in having the 
Cape cable established ; and I am glad to say this, not- 
withstanding our helping them in this object, the dupli- 
cate system will, I believe, be completed very early next 
year, or nearly two months before the contract time 
(hear, hear). I am also glad to tell you that Colonel 
Glover has visited all our stations, He was absent from 
London for something like eighteen months, and he has 
been able to give us a report of the working of our 
system, and I am glad to say that this visit has been of 
very great good, as you can well conceive. Our young’ 
men like to see their managing director among theni, and’ 
{ believe that Colonel Glover's visit has been productive - 
of very great good. We were also able to avail ourselves’ 
of his presence in Australia to carry to a successful -issue- 
the negotiations with the Australian Governments, To 
do this Colonel Glover had to get them into a spirit of ' 
harmony for the benefit of the whole, which is rather 
a rare thing to get done. Each thinks that he knows 
better than his neighbour, but in this particular business 
of the duplicate cable they seem to be pretty well in 
accord. Colonel Glover’has travelled during the time 


he has been away something like 40,000 miles. I am — 


also pleased to say that up to the present time the 


_ earried: out, we should 
| ‘per cént. instead'of 5 per cent., and, there- 


terminatéd.: 3 


— 


done, We have certainly the power of receiving 


- communications from merchants who feel themselves 


aggrieved, but J would say toothose merchants that) 
loo the-history of submatinetele h'progress) 
up to the present time they have certainly had the best 
of ‘it (hear, hear). They have: dealt: withthe code 
system'to an extent that was never contemplated. 
Had the original ve of this company been 

ve been paying you: today 


ore, the merchants have no cause to complain,. They: 
have done all they could—they have-used their ‘utmost. 
ingenuity.;: Ido not blame them for this.) I think it 
quite reasonable that they should have the greatest 
amount of traffic carried at the smallest expense; :bat;. 
on the other hand, they must take care not to kill the 
goose that lays the golden ‘eÿgs. (hear; hear), If any’ 
merchant feels himself aggrieved'}' shall be ‘very glad’ 
to meet himand discuss the question, and: Iam satisfied 
that I will show him that the greatest benefit ‘of the 
systern had been with'him and not with the shareholders, 
ith these remarks I beg to move the adoption of the 
report. resolution is— “ That the» report ‘and 
accounts of the directors now submitted ‘be .teceivad. 
and adopted.” The Right Hon. W. N. Massey, M.P., 
the Deputy-Chairman: I beg to second that. After some 
further remarks as to the appointment of an auditor 
in the place of the late Mr. John Ball, and the report 
and ‘accounts having adopted, the 

THE BRAZILIAN SUBMARINE TELEGRAPH Cdm- 
PANY,: LimITED.—The twelfth ordinary general. meet- 
ing of the shareholders of this company was held Oct: 


| 28th, atthe City Terminus}Hotel, Cannon Street; under’ 


the presidency of Viscount Monck, chairman of the com- 


pany. The chairman, in moving the adoption-of the’ 


report, pointed out that the revenue for this period 
amounted to £75,083 13s. 11d. ; the working expenses to 


£13,452 14S. 4d., leaving a balance of £61,630'19s. 7d. 
To this is added £23,301 16s. 9d., the undivided profits: 


to 31st December last, making a total of £84,632'16s."4d. 
tog 84,93 4 


er deducting income tax (4832 115: od), there re- 
mains a balance of £84,100 45. 7d. A third interim 


. dividend, amounting to £16,250, has been distributed 
since the last accounts were presented, leaving the sum: 


of £67,850 4s. 7d. for appropriation. : The 'directors 
now recommend the declaration of a final dividend of 


25. 6d.:. per share, free of income’ tax; making a total 
dividend of 5 per cent. for the year ending :30th June, 


1890; which will absorb £16,250, leaving a balance of 


$51,600 4s. 7d. Of this amount £50,000 has been 


placed to the reserve fund, increasing that fund to 
$227,437 8s., and £1,600 4s. 7d. carried forward. 
Upon these figures he (the chairman) thought it was 
not necessary to observe at. any great length. The 
report and accounts told their own tale.. The object 
the directors had in view was to frame their report in 
a perfectly intelligible form so as to enable a compari- 


experimental system of sheathing our cables with a | son of one year with another to be drawn at a glance. 


brass coating has been successful. With these remarks, 
gentlemen, I think that I have pretty well exhausted 
all that Ihave to say to you, Le this—that, as you 
are all aware, an important conference was recently 
held in London of the telegraph representatives of 
every Government, certainly of Europe, which laid: 
down certain laws. We had not a seat at that con- 
ference, but so far we have always felt that we have 
been fairly dealt with by the conference. There is, 
however, a difference of opinion among some of the 
merchants at the present time, who think that they 
have been more or less aggrieved by certain alterations 
that have been made. But I will only make this 


— 


remark—that we have no power to alter what has been | 


The receipts of the past; half-year, compared with:the 
corresponding half-year of 1878, showed an increasé of 


5,000. But it should be remembered that the-war in - 


South Africa had brought grist to the mill, and they 
had carried a considerable amount of news from 
Madeira, Added to this, there was also an increase. of 
15 per cent. in ordinary messages. The speaker then 
referred to the unfortunate agreement which existed 
between this company and the Western Brazilian Tele- 
graph Company, but with the assistance of the legal 


adviser of the board he hoped to be able-to mitigate - 


the evil of this unfortunate agreement, If they suc- 
-¢eeded in getting rid of that agreement the profits of 
the company would largely increase. It would also be 


4 
4 


— 
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seen that there had been a considerable reduction in 
the normal expenses of the company, the percentage of 
the working expenses on the earnings being 15% per 
cent. The cables continued in good working order, 
and were carrying traffic as well as possible. The re- 
serve fund was growing, but until it reached a sum 
much larger than the present amount it would, in his 
opinion, be very unwise not to lay by every penny after 
the payment of the dividend of 5 per cent. The chair- 
man concluded by formally moving the adoption of the 
report and accompanying statement of accounts. Sir 
James Anderson seconded the motion. Several share- 


holders, amongst whom were Mr. Warwick, Mr. 


ogg Mr. Holdsworth, Mr. Marcus, Mr. Griffiths, 
r. Nates, and Mr. Spicer, raised. objections to carry- 
ing so large a sum as £50,000 to the reserve fund, 
whilst only paying :a dividend of 5 per cent. Upto a 
certain point no foubt it was a wise policy to add as 
largely as possible to the reserve fund, but this 
surely was not to go on in perpetuity. In reply to 
these observations the chairman reminded the meet- 
ing that the reserve fund continued their property as 
much as the cable itself... This reserve fund was being 
laid by so that in case a new cable were required they 
might have the money at their back to replace it instead 
of -being compelled to call in new capital, and thus 
render their 5 per cent. perpetual. Other companies 
laid by their reserve fund first, and divided what was 
left amongst the shareholders, whereas this company 
acted differently, securing in the first instance the 5 per 
cent. and handing over what was left to the reserve 
fund. At present they had barely enough to replace 
the shortest section of the cable. Thecost of an entire 
new cable would be probably something between six 
and seven hundred thousand pounds. The resolution 
was then put from the chair and carried with four 
dissentients. The directors retiring by rotation and 
the auditors having been re-elected, Mr. Spicer moved 
a resolution to the effect ‘ That the board be requested 
not to add more than £30,000 per annum to the reserve 
fund from this time.” The motion, which was seconded 
by Mr. Murch, on being put from the chair, was de- 
claves lost, there being 20 for and 22 against. The 
proceedings closed with the usual compliment to 
the chairman. | 

THE Direct UNITED STATES CABLE COMPANY, 
LIMITED.—The Board of this Company have resolved 
upon the payment of an interim dividend of 5s. per 
share, being at the rate of 5 per cent. per annum for 
the quarter ending 30th September, 1879, such dividend 
to be payable on and after the 15th November, 1879. 


Tue Chairman of the Eastern Telegraph Com. 
pany has received a telegram from Aden announc. 
ing the completion by the Telegraph Construction 
Company’s ss. Calabria of the Mozambique-Zanzibar 
section of the cable from Natal to Zanzibar. 

THE India-rubber, Gutta-percha, and Telegraph 
Works Company successfully laid the Caspian Sea 
Cable on October 14th. The same company have also 
completed the laying of the French Government Cable 
from Marseilles to Algiers. Another cable to Wexford 
is being made by them for the Postal Telegraph 
Department. | pes 

We hear that the estimate for the New Zealand 
Cable sent in by the Telegraph Construction Company, 
has been accepted, but that company’s steamer 
which it was intended should take out the cable having 
sailed, they now decline to abide by the terms of the 
said estimate. Offers for making and laying will 
therefore, we presume, be again required, | 

The following are the final quotations of telegraphs: 
—Anglo-American, Limited, 55-56; Ditto, Preferred, 
804-814; Ditto, Deferred, 305-314; Brazilian Subma- 
rine, Limited, 74-7%; Cuba, Limited, 72-84; Cuba, Limited, 
1o per cent. Preference, 15-16; Direct Spanish, Limited, 
15-24; Direct Spanish, 10 per cent, Preference, 103-11}; 
Direct United States Cable, Limited, 1877, 10-103; 
Eastern, Limited, 8-81; Eastern, 6 per cent. Debentures 
repayable October, 1883, 103-106; Eastern 5 per cent, 
Debentures repayable August, 1878, 103-105; Eastern, 
6 per cent. Preference, 12-124 ; Eastern Extension, Austra- 
lasian and China, Limited, 84-84 ; Eastern Extension, 6 per 
cent. Debenture, repayable February, 1891, 106-109; 5 per 
cent, Australian Gov. Subsidy Deb. Scrip, 1900, 4-14 
pm; Ditto, registered, repayable 1900, I-2 pm; Ger- 
man Union Telegraph and Trust, 73-72; Globe Telegraph 
and Trust, Limited, 4%-5$; Globe, 6 per cent. Preference, 
11-114;. Great Northern, 84-82; Indo-European, Limited, 
22$-23%; Mediterranean Extension, Limited, 2$-34 ; Medi- 
terranean Extension, 8 per cent. Preference, 9-164 ; Reuter’s 
Limited, 9-10; Submarine, 225-230; Submarine Scrip, 
2-21; West Coast of America, Limited, 1-14; West India 
and Panama, Limited, 1#-1%; Ditto, 6 per cent. First 
Preference 74-8; Ditto, ditto, Second Preference, 7-74 ; 
Western and Brazilian, Limited, 38-38; Ditto, 6 per cent. 
Debentures “ A,” 98-102, Ditto, ditto, ditto, “ B,’”’ 94-99; 
Western Union of U.S. 7 per cent., 1 Mortgage (Build- 
ing) Bonds, 123-128; Ditto, 6 per cent. Sterling Bonds, 
105-107; Telegraph Construction and Maintenance, 
Limited, 333-34; Ditto, 6 per cent. Bonds, 106-108 ; 
Ditto, Second Bonus Trust Certificates, 2?-3; India Rub- 
ber Co., 125-13; Ditto, 6 per cent. Debenture, 104-108. 


TRAFFIC RECEIPTS. 


| | SS | NSS ESS) lass) Essi ass 
| à 

September, 1879 | 63,240 |*10,935 3,090 | 1,121 | 21,080 | 39,369 | 25,980 ; 18,775 II,QII 

September, 1878 “ | 44,310 10,463 2,463 1,048 | 14,770 | 38,169 | 22,151 | 15,778 9,661 

Increase … ... | 18,930 472 537 73 | 6,310 | 1,200 | 4,829 | 2,997 | ... ... 2,250 


* Four weeks only, 
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have it sent by filling up this form and returning it to the Publishers, 10, PATERNOSTER Row; Lonpon, E.C. 
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HENRY WIGGIN & COMPANY. 


(Lare EVANS & ASKIN), | 


COBALT AND NICKEL REFINERS AND GERMAN SILVER MANUFACTURERS 
BIRMINGHA™M. 
Anodes supplied for Nickel Plating, of any shape or dimension 8. 


EDWARD PATERSON, 


MANUFACTURING ELECTERICIAN 
| 3, BEDFORD COURT, COVENT GARDEN. ee 
STEAM WORES—GRAY’S INN ROAD 
EXPERIMENTS IN ELECTRIC LIGHTING CARRIED OUT. 


PATERSON’S ELECTRIC LAMP & BATTERY, for experiments with the Electric Light, £5 5s. 
APPARATUS FOR SCIENCE SCHOOLS AND LECTURE PURPOSES. 


RUHMEKORFF COILS AND VACUUM TUBES.—Purchasers of more than £2 value of these can see them tested 
before purchasing. 


Telephones, Telephone Calls, Telephone Wires, Electric Bells, Indicators, and Pushes, 


SIEMENS’ & GRAMMES’ DYNAMO-MACHINE and LAMPS on Hire. 


. PROFESSOR 8. P. THOMPSON’S LANTERN SLIDE GALVANOMETER, 20s. 
ns New Illustrated Catalogue of 60 pages, post free 6 stamps. 


ZANNI & BRIDGER, 
MAGNETIC AND ELECTRIC TELEGRAPH WORKS, 


1, JAMES STREET, OLD STREET, LONDON, E.C. 


Magneto-Electric Bell Pulls, entirely 
dispensing with the use of battery; very 
useful for Private Houses for ringing from 
House to Stable ; for Ship’s Cabin; also 
made larger to ring gongs for Mines, &c. 
Used with great success with the Telephone, 


Magneto and Electric Alphabetical’ 
Dial Instrument. 

Patent Morse Instrument to work : Z ANN 
without Battery. 

Batteries and all kinds of Electric Bells, — 

Buttons, Indicating Tablets, with the latest 

Improvements, 
CONSULTING ELECTRICIAN—G. ZANNI, 


Liberal Discount to Trade. 
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Bellpull for Block System, AADAC 
ZANNI. Gong for Block System. 
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CITY AND GUILDS OF LONDON INSTITUTE FOR THE 
ADVANCEMENT OF TECHNICAL EDUCATION. 


| TECHNICAL CLASSES. 
COWPER STREET SCHOOL, FINSBURY. 


APPLIED PHYSICS. 


ME: W. E. AYRTON will deliver a course of Twelve 
LECTURES on ‘“‘Some of the Practical Applications of 
Electricity and Magnetism,” commencing Monday, November 3, 
at 7 p.m. 
APPLIED CHEMISTRY. 
Dr. H. ARMSTRONG; F.R.S., will deliver a course of Twelve 


LECTURES on “ The Fitst Principles of Chemistry,” commencing : 


Wedneedey, November 5, at 8 p.m. 

ent courses of Lectures will be given by Mr. Ayrton on 
“The lementary Principles of Mechanics exemplified in our 
Clocks and Watches,” and on ‘ The Applications of the Laws of 
Heat to the Steam and other Engines ;” by Dr. Armstrong on 
* Inorganic Chemistry with especial reference to its Technical 
Applications.” 


AN INAUGURAL- LECTURE 


WILL BE DELIVERED BY = 


Mr. AYRTON, 


On SATURDAY, NOVEMBER 1, at 8 p.m 2 
ON 


“ The Improvements Science can -offect in our Trades 


and in the condition of our Workmen.” 


A Syllabus of each course of Lectures can be obtained after the 
2nd inst. at the Halls of the Companies of Mercérs, Clothworkers, 
and Drapers, or at the Schools, Cowper; Street, Finsbury. a 

The Fee for each course is ss. ; for the two courses, 7s. 6d. 

Intending students should send.in their. names to the Demon- 
strator, Cowper Street Schools, Finsbury, E.C. ! ! 


THe INAUGURAL LECTURE WILL BE Free. 


ELECTRICAL & SCIENTIFIC APPARATUS. ; 


WHOLESALE MANUFACTURERS 
ELECTRIC BELLS: 


Our New Perfected Pattern Mounted entirely on Metal. | 


Improved Indicators and Automatic Telephone - 
Switches. | 


INDUCTION COILS of highest finish. Carbons, Wire, 


and all Materials, 


SILVER AND NICKEL PLATING AND: GILDING, 


Instruments made, repaired, or altered on ‘the premises.’ | 
Illustrated Electric Bell List free, complete Catalogue : | 


Two Stamps. Special quotations to the Trade. 


DALE & CRAMPTON; 


| Electricians and Opticians, __ 
4, Little Britian, London, E.C. 


| 


THE BIRKBECK BUILDING SOCIETY’S ANNUAL 
 RECEIP TS EXCEED FOUR | 


HOW To PURCHASE A HOUSE FOR TWO 
\ GUINEAS PER MONTH, | 


With Immediate Possession and no Rent to —Appl h 
Office of the BIRKBECK BUILDING Society, pay st the 
Buildings, Chancery Lane. 


HOW TO PURCHASE A PLOT OF LAND FOR 


FIVE SHILLINGS PER MONTH, 


With Immediate Possession, either for Building or Gard . 


—Apply at the Office of the BIRKBECK Femmes AND 
29 and 30, Southampton Buildings, Lane, - 


HOW TO: INVEST: YOUR MONEY WITH 


a the Office BirKBECK BANK, 29 & 30, Southampton 


Chance Le at ‘varying rates 


nt Accounts opened with Persos properly introduced, and 

Interest allowed off the minimum monthly balances. English and 

ree Stocks and Shares purchased and sold, and Advances made 

ereon 

Office hours from 10 to 4; except on Saturdays, when the-Bank 

closes at 2 o’clock. - On Mondays the Bank is open until 9 o'clock 
in the Evening. 

4 Pamphlet, with full particulars, may be had on application, 


FRAN ors à Manager. 


‘ELECTRICITY ELECTRICITY. ELECTRICITY. 


GEO. G. BLACKWELL 


| | PREPARES specially the ‘MANGANESE for use in 


Leclanché' and other Batteries ; guaranteed pure, strong, and 
‘certain action. 


Manganese and Mineral Works, Garston. 


CHAPEL ,STRET, LIVERPOOL. 


10 BE SOLD, a Set of Wheatstone A B C 
‘TELEGRAPH INSTRUMENTS.—Apply, Box 


be Post Office, Halifax. 


F,.H. BROOK, ELECTRICIAN, 
- 107, Lorrimore Road, Walworth, S.E. 


MA FACTURER of Voltaic and Frictional Apparatus, for 
commercial uses, private experiment, and public demonstration, 
of new patterns, improved insulation, and highest efficiency, 
Portable Self-packing Batteries, Holtz Machines, 
Power Ebonite Leyden Batteries. 
Pattern, Bells, every part, except fitted 
upon a rigid metal base, east in one piece. 


New complete Price List, 24 pp., post free. Special Trade ms. 


and every requisite. 


PHOTOGRAPHY 
(RAPI-D DRY, 


Previous. Knowledge not necessary. 


À 


F5 No Chemicals required in the field, Tourists’ Pocket Cuers and Slides, 
for Plates 44 by 3¢- Lens, Patent Folding Stand, ‘Chemical Lalor 


Price Complete, £8 8s. . | 
THE SAME SET FOR PICTURES 5 x 4, £9. a “2 


Practical Instruction Free. 


Sensitive Plates 25. 6d. per doz. 


WRATTEN & WAINWRIGHT, 


38, GREAT QUEEN ST, LONG ACR 


À 
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— 


EE EL O IN 


(HICKLEY’S PATENT. 


Wholesale and Retail Agents, 


M. JACKSON & 00: 
Orme & H, M, Cages). 


These Telephones are acknowledged to be pérfeet for practica! 
use in connecting offices, mines, &c, They are now im ase upon. 
many lines, and are never known to fatl. 


Price Lists of every description of SCtENTIFIC APPARATUS 
and CHEMICALS, post free for thrée stamps each, 


Enclose Business Card for Trade Terms, 


£2 106. per pair. 


GS, BARBICAN, LONDON, 


M. SADLER, à 


INVENTOR OF THE PER 


UPRIGHT MAGNETIC MACHINE (ier 


So universally used by the Medical Profession, 


} Flectrical, Galvanic, Magnetic, Chemical, Photographic 
and Pneumatic Apparatus. 


Electric Bells and Indicators of every description. 
For Hotels, Warehouses, Manufactories, Mines, and Domestic and General Use. 


19, ASTON STREET, BIRMINGHAM. 


9 "ue: oF THE ADVANTAGES OF THIS 


me 
< Qu LH 
< 
2 2- 0, DE 
252 0 | re. 1 
— | + 
| 
© 
Engines of # 


to 200 Horse-Power always in stock Of Photograght, Tall Particulars and Priogg APR 


ROBEY & Co., Engineers, Lincoln, England ; 
| ‘LONDON OFFICE, CANNON STREET, 


| 
| 


W. M. WARDEN & Co, 
TELEGRAPH ENGINEERS AND 


97, GREAT GEORGE STREET, TER, 


- 


Telegraph, and for the Supply of Telegraph Stores. 
MANUFACTURERS OF IRON POLES AND TELEGRAPH WIRE. 


ATSO OF EVERY DESCAIPTION OF 


TELEGRAPH INSTRUMENTS AND APPARATUS. 


W. M. WARDEN, of the late Firm of Warden, Muirhead and Clark. 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW, 


Handsomely bound im cloth, gilt, Vols. I., I1., TV. V., and VI, Price sos. Gd. each. Nearly ail the back numbers may be had 
though any Bookseller, or of the Publishers. Subscribers’ numbers bound in black cloth, gilt, 2s. 6d. Binding Cases, 2s. 


HAUGATON & CO. 10, PATERNOSTER ROW, =.C. 


GUTTA-PERCHA, TELEGRAPH 
WORKS COMPANY, 


c fices and ‘Warehouses: 106 & 100, CANNON. ST., LONDON, E.C. 
| Works : Essex; Persan Beaumont, France. 


TELEGRAPH ENGINEERS AND AVIURERS OF 


74 Submarine, Subterranean, and Aërial. 
and Gutta-Percha covered in all ganges. 


STÉUMENTS. —"Motse” Inkers, Single Needle, Wheatstone’s Alphabetical, Preece's & Walker's system of 


Semaphore ‘‘ Block’ Instruments, Bells, Resistance Coils, Sir W. Thomson's and other 
Galvanometers, Condensers, Testing Instruments,:&c. 


BATTVERISCS.—soLe MANUPACTUREBS FOR GREAT BRITAIN, IRELAND, AND THE 
OF THE CELEBRATED LECLANCHE BATTERY, which has 
received the most favourable reports from ‘Telegraph Engineers, and is in general use on English 


and Cont tiner ntal Railways. As a Battery for all Telegraphic it is undoubtedly pre-eminent. 
All other kinds of Batteries also manafscttied. ' “Ehonite C Carbon Plates. &c. 


Tae Leclanché is the bext Médical Pattery. 
YSULATORS .—Eboniie, Porcelain, Brownware, &c. 
MANUFACTURERS OF THe mosr IMPROVED Apparatus FOR RAILWAY. BLOCK-SIGHALLING. 


SEMAPHORE REPEATERS “LIGHT” INDICATORS, AND WALKER'S ‘PASSENGER AND 
GUARD” COMMUNICATOR. | 
TRENGRAPH STORES AND APPARATUS OF EVERY DESCRIPTION, 


TORPEDO APPARATUS. 


LES INDIA: RUBBER, GUTTA-PERCHA, & TELEGRAPH WORKS COMPANY RE: are Patentees 
Ms SH of a Complete System of Torpedoes for Harbour and Coast Defence, of the 
“BILVERTOWN PATENT FIRING BATTERY, 
A Constant Battery for Mining and Blasting Purposes. 


CONTRACTS ENTERED INTO. forthe SUPPLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH LINES. 


Lompon 4 FOR THR PROPRIETOR BY BtacxLocx & Co., ALLEN | Roap, 187. 


néractors for the Erection and Complete of Lines of 


& 
L 


